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POREWORD

volume III of the "Shuttle Filter study® Final Report contains test data obtained from flowe

'noiitmeo and contaminant tolerance tests on the various porous media avalusted in the dif-

ferant fluids. The data arxe presented in both graphical and tabular forms.

Test proceduzes for both flow xesistance and contaminant. tolerance testing are presented,
and the dsvelopment of a system for .oontinuounly adding contaminant at a predetermined rate
to a flowing fiuid stream is described.

Also included in thiz volume is a section descriding the dovelopment affort of the self-
indexing filter. This concept was adapted during this program for various Shuttle applica-

tione.
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TABLE Bl
CONTAMINANT TALE"ANCE OF 80 x 700 TDDW
Deionzied water 2 77 - 82°F, Contaminant: AC.Fine Dust

Net. AP, psid
Flow/Unit Area Add.- | Accum, | Accunm, | _
: Size, Add, Add Sample Number -
gpm/in? ng. ng. ng/in- N "
MW
0 0. 0 0.04 0.05
30 30 18,9 0.06 0.04
30 60 37.9 0,10 0.05 |
30 £ 1] 56.8 a7 0.26
0.126 30 . 120 75.8 0.90 0.89
30 150 94,7 2.6 2.32
30 180 114 S.8 8.4
30 <10. 133 42 44
30 240 182 109 104
0 0 0 0.0S 0.02
30 30 18.9 0.09 0.09
30 60 37.9 ¢.25 0.44
0.316 30 90 56,8 1,35 5.33
36 120 75.8 23 71
30 150 94,7 128
0 0. 0 0.82
19 10 6.3 0.92
16 20 12.6 1,12
10 30 18.9 1,31
. 10 40 25.3 1.59
2.21 10 50 31.6 2.10
10 60 37.9 2.95
10 %0 44,2 4,75
10 80 50.5 3.3
10 90 $6.8 15.5
- 10 100 63.1 49
10 110 69.4 127
0 0 0 0.83
20 2 12,6 1.08
20 10 25.35 1,58
20 60 37.9 2.73
20 gc 50.5 6405
20 100 63.1 30
0 0 0 5.0 5.0
10 15 6,3 6.0 5.3
10 20 12,6 6.5 6.5
10 30 15.9 7.0 7.0
10 10 25.3 3,0 8.5
6.57 10 50 31.6 10,0 9,3
10 60 37.9 11.5 12.0
10 70 44,2 15.0 16,0
10 §0 50,5 22,5 21,5
10 90 LT 33,5 33.C
i0 100 63.1 €3.0
35



TABLE B-2

CONTANMINANT TOLERANCE OF 165 x 1400 TDDW

Deionized water

78 - 887?F, Contaminant: AC Fine Dust

Flow/Unit Area

Net AP, psid

Add Accun, . .
2 Size, Add, Sanple XNumber
.gpr/in ng. ng..
1 2
W — e ———
0 -0 0.07
20 20 0.19
20 40 2.92
20 60 35
0.126 20 80 73
0- 0 0.07
30 30 0.29
30 60 8.2
30 90 72
30 120 122
0 -0 0.08 0.11
v 10 0.15 0.19
- 10 20 0.32 0.35
0.5316 10 30 0.94 1,11
10 40 5.2 §.5
10 50 23 33
10 60 98 98
0. 0 1.07
5 5 1.38
5 10 1.97
S 18 2.5
5 20 3.9
5 25 6.3
2.21 5 30 10.5
S 35 21.5
5 40 48.5
5 45 116.5
0 0 1,30
10 10 2.05
10 20 3,80
10 30 9.60
10 40 46
0 0 0 6.5 7.0
5 5 3.2 8.5 §.5
5 10 6.3 10.0 10,5
6.57 5 15 9.5 12.5 13.5
5 20 12.6 15.5 19,0
5 25 15.8 24,5 28,5
- 5 30 18.9 41,0 51.5
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"TABLE B-3

CONTAINANT TOLERANCE OF 325 x 23500 TDDW

Deionized ''ater 2 78 - 86°F, Contaninant: AC Fine Dust

- Net AP, psid
Flow/Unit Area %dd Accun, Accun, Q le vun’
2 Si:ze, Add, Au@,ﬂ Sample .umder
gpn/in ng. ng. ng/in< 1 3
: F=n===nnﬂ==Hﬁ=h=============================================
0 0 0 0.20 0.20
10 (10 6.3 0.50 0.36
10 20 12.6 0.84 1.77
0.126 10 30 18.9 8$.62 3.2
10 40 25.3 27 12
16 50 31.6 45 36
10 60 37.9 73 70
10 70 14,2 - 92
0 0 0 0.37 0.36
S 5 3.16 0.69 0.64
5 10 6.31 1,14 1.15
0,316 ) 15 9,47 2.84 3.0
S 20 12,63 12 14
S 25 15.78 46 sC
5 30 18.94 102 129
0 0 i} 2.95
4 4 2.8 3.95
4 8 5.1 5.95
3 11 6.9 8,75
3 14° 8.8 14.5
3 17 10.7 24,0
4 21 13.3 49,5
2.21 )
0 0 0 3.15
- 4 4 . 2.8 4,60
4 8 5.1 6.85
4 12 7.6 12
4 16 10,1 22
4 20 12.6 47
4 24 15,2 97
-0 0 0 14,5 13.0
3 3 1.89 19.¢C 17.5
6.57 3 6 3,70 25,0 25.0
3 ) 3.68 40.5 37.0
3 12 7.58 63,5 63.0
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St . TABLE . B~4
CONTAMINANT CAPACITY OF 30 x 250 TWILLED DUTCH DOUBLE WEAVE WIRE CLOTH
Fluid: Deionized Water; Type Contaminant: AC Coarse Dust’ ‘
Contaninant Flow Rat Sample Number
: ow hate 1 3 3 2
Add faccumficcum. Tinme : Net Net AVE.
gizc Aﬁds A?-:‘;‘ Ent. 1 2P ({Temp.| LP} Temp. Temp
.. Y. -, . " « ] i . F
Img."| “mg. bas/intivin:|_gpn lgpnssnd patd ] TE ] be et i
0 Y 2 10.5 6,63 ] S.40 |72 5.66 | 77 74,5
k.7 20 §.95 6.00
31.7]63.4 | 30 6.70 6.80
“195.1 | 6o 7.82175 7,94 8¢ 7745
126,8] 80 ] 2,85 9.75
158,51 100 ' 12.25| 76 12,87 | 82.5 79,2
. 174.31 110 34.52 18,27
190.11] 120 17.62 19,00
15.81205,9] 130 22.30J77 24,821 85 81.0
221,71} 140 29.40 34,42
237,51 150 42,501 7 50.28
0 0 12 " 3.8 2,21 § 0,71 178 0.81 75 75
'31.7 | 20 0.83 0.8§
- 63.4 | 40 - 0.99 0.99
132.7195.1 | 60 1.15 1.19
126.8 ] 80 . 1,44 } 75 1,53 78 75
158.5}1 100 , 2,03 2,05
19¢.2) 12 3.82 5.28
221,91 140 . 8,085 7.05
. 237.71 1580 12,30
is.81253.5} 160 32,07 26,32
) 269.4 1170 87.30 7% 60.,60] 79 75
63.410 0 2 0.221 0.,13610.01] 79 |u.01 78,5 78.8
6§3.4 40 ¢.01 0.01
126.8 | 80 0,02 0.02
gfﬁ:190.2 120 0.27 .11
=22::4321,91 140 1.90 0.72
15.8]237.7 ] 150 1,95 2.70
253.5] 100 6.93 8,85
269.,3) 170 14,23 19.37
285.,1| 180} . 22,66 35.34
300,91 190 31,90 79 |[48.48] 78.5 T8.8
63.41]0 0 2 0.46 0,289 0.12 | 73,5{0.11 75 74.3
63.4 10 0.14 0.14
igg.§ Sg 0.%; 0.17
s i LR R 120 0, 0,36
=24201,9 140 1,05 1.40
25.81237,0 1150 .84 4.82
253,51 160 17,34 15.57
—1269.3 | 170 33,73 36.43
7.9 [277.2 178 i1.7 48,05
285.1 180 50,39 74 57,004 75.5 4,8
38
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TABLE B~5

Cﬂ.\TAMI.\’-\.‘(T TOLERANCE OF 30 x 370 § 40 X 550 TDOW

Fluid: Deionized Water a 78 - 87°F
Contaminant: AC Coarse Nust

Flow Rate Fer lnit: 2.21 gpm#in?

! . Net AP, psid
“Type of Add Accum Accun o -
1Screen '\ Size, Add, Add Sample  Number

! ng. mg. ng/in 1 2

0 0 0 0.46 0.48

60 60 37.9 0.59 0.64

60 120 75.8 0.79 0.89

60 180 113.6 1.28 1.55

30 x 370 60 240 151.8 2.01  3.76

TOIW 60 300 189.9 10.5-  12.5

60 360 227.3 177 80.5

0 0 0 0.36 0.46

23.8 23.8 15 0.51  0.54

23.8 47.6 30 0.62 0.64

gs.s 71.4 45 0.86 0.39

3.8 95,2 60 - 1.06

40 x 550 23.8 119.0 75 1.54  1.56

TDDW 23.8 142.8 a0 3.66 2,76

23.8 166.6 105 12 7.4

23.8 190.4 120 71 31.5

15.8 206.2 130 . 97

.
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TABLE B-8

CONTAMINANT TOLERANCE OF 200 X 1400 TDDW WIRE CLOTH

. Fluid: Deionized Water
Contaminant: AC Coarse Dust

i R e S DL e e A WIS B lOOS

- S et 2T O o AR il T BN S

et e e Contaminant .. .. ...Flow Rate._é_ e
Grad= of ]-Temp. Accum Adds:Accun Agds gpm |gom/in®| Net AP
Screen | °F ng. ' mg/in psid
0 0 0.3125
50 31.57 b.1
65 41,04 9.5
80 50.51 ' 16.8
71. 95 59.97 0.2 |0.126 (254
110. €9.44 31.0
125 78.91 37.5
140 88.38 by, 2
0 0.00 0.29
20 12.63 0.64
: 4o 25.25 3.7
717 60 - 37.88 0.458!0.289 [13.7
! 70 44.19 24.9
| 80 50.51 bi.9 .
0 0.00 2.14
10 6.21 3.56
) 20 12.63 6.76
200 x 1400 72 30 18.94 3.5 |2.21 13.6
ho 25.25 30.8
50 31.57 63.3
0 0.00 10.0
5 3.16 . 133.0
10 6.31 16.8
73 15 9.47 10.4 !6.57 22.5
20 12.63 31.3
23 14,52 39.8
26 16.41 49.3
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TABLE B=10

CONTAMINANT CAPACITY OF 450 x 2750 TDDW WIRE CLOTH

Fluid: Deionized Water

Contaminant: AC Coarse Dust

Flow

Accum.

Accun,

Rate, Temp gpg/' . Adds Adds, AP,
_ gpm °F in ng. mg/ine psid
78 0 ] 21,5

78 3 1.89 27.5

10.5 78 6.63 6 3.79 35
79 9 5.68 47

80 12 7.58 65

80 0 0 10

79 3 1,89 13

79 6 3.79 17

7.0 79 4.42 9 5.68 22
80 12 7.58 30

80 18 9.47 40

80 18 11.4 55

82 0 ] 4.2

81 3 1.89 5.0

81 6 3.79 6.5

81 9 5.68 8.3

81 12 7.58 10.6

3.5 81 2.21 18 9.47 14
81 18 11.4 19

80 21 13,3 26

80 24 15,2 36

80 27 17.0 49

80 30 18.9 65

69 0 0 0.81

69 8 5.1 1.95

69 16 10,1 5.01

0.458 9 0,289 24 15,2 11.9
69 32 20.2 27.8

69 40 25.3 58.8

68 0 0 0.27

68 8 5.1 0.54

68 16 10.1 0.95

¢.215 68 0.136 24 15.2 1,65
68 32 20,2 3.18

68 - 40 25.3 6,65

68 43 30.3 12,9

68 56 . 35.4 26,0

68 64 40.4 45.0
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TANLE De}i3
CONTANINAN S TV FRINL S TWlll o S ARE WIAVE wigK CLOTH

Fladd: Delonlred water

Contanttant: AL Jvarse Dust !

. ‘- Qentasinans ! e Rgs : J TR LT UL Plag Base ! JE
Tode 02 Tenp  AcSuR.ANGS A::q:.:&..\d.ﬂ . net AP Srads oF [lemy AccuBl. Adds | Accum Add: L hewli ]
Siren e 3 mgine 0 &3 Gn ine peld Favedt °5 zg/in- grm | gpm/ine petd
! : ¢ | : s.em ) 0 0 | c.03¢ 1
' i 6F 41.2% H N 50 31.57 i 0,955
i 138 82.37 { b 8.8%5 130 63.13 0,375
: {163 3.0 ! ©osy 150 93.70 T 2.95 ]
i i 268 a6k.2h ‘ N 230 126.26 ' 9.28 ¢
' FH 205,38 ! , 1 j.ci 220 138,89 o308
! 3 2632 | A3 170 250 51,52 |0.2 |0.22¢ .14.98
" 255 3.3 o2 Pa26 . LTS . 240 18u.1€ 22.58
NI 3¢ 1.9 ; N IO 280 176.78 27.48
43 280.33 : bo2%.9d * 130 189,490 133,98
I 293.87 | 26,43 : i 120 202.03 3€.98.
503 318.32 ! i 32,93 L i 340 214.63 k3.28
53% 337.7¢ 25.93 ! I . .
i ' ) 0 . 9.18
2 e 0.07 ; 528 x 508 50 31.57 C .72
P8 31.57 0.09 100 63.13 8.6
;308 v 63,13 0.18 . 7% 120 75.76 3.5 |2.21 15.06
- 156 958,70 0.1% 140 88.38 :28.06
£200 | 126.26 0. 46 152 95.56 ‘%2.26
. s 288 157.83 2.8+ ; e
= 7 30 ' 9.39 0.458° 0.289 | 312.63 0 0 i°'6
= P32 i 202.02 : . 20.19 30 18.%& 1.8
340 . 214,65 28.23 60 37.88 34k
, 36¢ 227.27 6,89 Th 15 47,35 D04 6.57 .. 3§
. P28 | 239.%¢ 9.39 S0 2.82 jai.5
= 00 x 302 105 .zz '28.1
0o ! e .09 110 9.4 139-3
. 50 ] . .21
L) 0 2§.13 0.58
3 y 73 150 9k.70 3.5 |22 LN ;
180 113.64 15,26 .
4 . 19¢ 113.95 26.2
3 200 126.26 80.28 i
| . 19.98 R
0 37.88 a2 |
16 96 56.82 |10.8 | 6.57 2.15 ,
120 5.16 L%
135 5,23 8.20 |
| 150 94.70 16. 8¢ j
165 108,17 38.130
| . . 0 R 0.015 0 0 :.13i
30 18.9A 0.025 30 18,94 C.26 ¢
§0 37.88 0.105 60 37.88 ¢.e5 ;
| 90 56.82 0.305 90 56.82 <48
| 120 75.76 .23 120 75.76 1.20 |
150 95.70 3.23 150 94.70 1,18
180 113.64 6.73 72 180 13,6t 0.z | 0.126 i :.68.
70 210 132.58 0.2 | 0.126 |11.7 210 132.58 10,138
. . 240 151.52 16.78 2uo 151.52 V20,45
210 170.46 22.78 270 170.45 j2t.98
30 | 18939 28.98 300 189.8 | ERIE
330 208.33 Eu.sa 330 208.33 al ug
<0 227.27 1.28 . -
0 © Q0 i Gk
! 0 0 0-18 ) 20 12.62 i 0.34
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CONTANINAUT TOLERANCE OF TDOM vSING ETHYLENE GLYCOL AND WATER
(35%/65% by Welght)

Contaminant: AC Coarse Dust

Fila Rase Add Accum, Adds
Type of Size AP, Temg
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b 15 45 28.41 2.01
0.458 0.289 ; 15 60 37.88 h,1
15 75 47.35 8.15 75
15 g0 56.82 17.15
10 | 100 £3.13 27.0
10 {110 69.44 42.1
10 | 120 75.76 §0.5
165 x 1400 .
TDDW ' 0 0 2.12
15 15 9.47 3.54
15 30 18.94 7.12
. 3.5 2.21 1 b5 28.41 18.22 73
S 50 31.%7 26.%2
5 55 34.72 38.72
5 60 37.88 58.72
0 0 0 0.40
15 15 9.47 0.50
15 30 18.94 2.3
15 us 28.41 6. .9
0.20 0.126 15 60 37.88 14,10 67
15 |- 75 47.35 25.3
1% 90 56.82 38.1
10 | 100 63.13 50.8
0 0 0 0.45
10 10 6.31 1.05
' 10 20 22.63 2.60
0.458 0.289 10 30 18.94 7.15
10 Lo 25.25 16.3 67
10 50 31.57 32.0
10 60 37.88 56.0
325 x 2300 0 o | o | 7.8%
5 5 | 3.16 11.50 |
5 10 6.31 17.1% [
S 20 12,63 39.75 ! |
5 25 15.78 60.75 ‘ l
] 51 w5
. 3%.9
10.4 6.57 1 4 2.53 38.9 72
é 6 3;8 “usg
2 8 5.05 5¢.9
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TARLE B26

CONTAMINANT TOLERWCE OF 325 x 2300 TDDW
WITH PPO (POLYDUENOLENE OXIDE) AND VWATER

Temperature: 78°F
- Flow Rate: Noted

i
Flow Flow Add Accum Accun Net AP
‘Rate Rate Size, Add, Add, PSI
gpm gpm/in2 mg mg mg/in
i
|
0 0 0 13.1
30 30 18.9 16.6
30 60 37.9 22.6
*10.4 6.56 30 90 56.8 26.1
' 30 120 . 75.8 33.6
15 135 85.2 37.6
15 150 94.7 42.6
15 165 104.2 48.1
0 0 0 3.2
6 6 .79 . 3.5
6 12 7.58 3.6
6 18 11.4 3.7
6 24 15.2 4.1
6 30 18.9 4.4
30 60 37.9 Q.9
30 90 56.8 5.7
3.5 2.2 30 120 75.8 6.8
' e 30 150 94.7 7.0
30 180 113.6 9.0
30 210 152.6 11.0
30 240 151.5 12.0
60 300 189.4 13.0
60 360 227.3 15.0
i 60 420 265.2 15.C
' 120 540 310.9 17.0
‘ 120 £60 $16.7 18.5
i 12 780 192.4 34.0
i 60 840 §30.3 38.0
60 900 568.2 43.5
X 60 960 606.1 49,5

-y




TABLE B-27.
CONTAMINANT TOLERANCE OF 325 x 2300 TWILLED

DUTCH DOUBLE WEAVE WIRE CLOTH

Fluid: Deionized Water Flow: 3.5 gpm
Temperature: 70°F Flow/Unit Area: 2.2 gpm/inZ
Contaminant: WSTF Dust (310-FTP) System Tare: 0,83 psid

Time Interval: 2 Minutes Between Adds Screen Area: 1.584 in?

Add | Accum | Accum . Net I Add ? Accum % Accum } Net
Size  Add Add _ @ AP Size ' Add i Add , i AP
Rg. : Mg, mg/inz g psid | mg. | mg. mg/in2 f psid
m——————e A eSS e e
0 0 0 3,77 10,0 | 47,5 | 30.0 5,37
2,5 | 2.5 1.6 3,97 10,0 | 57.5 | 36.3 5.77
2,5 | 5.0 3,2 4,02 10.0 | 67.5 | 42.6 6,37
2.5 | 7.5 4,7 4,07 20,0 | 87,5 ; 55.2 7.07
2.5 | 10,0 | 6.3 4,17 20,0 | 107.5 | 67.9 8,27 |
2.5 | 12,5 | 7.9 4,27 20,0 | 127.5 | 80.5 9,17
2,5 | 15.0 | 9.5 4,32 30,0 . 157.5 i 99.4 11,17
2,5 | 17.5 | 11,0 : 4,37 30,0 | 187.5 | 118.4 | 14,67
2.5 ; 20,0 % 12,6 | 4.47 50,0 | 237.5 | 145.9 | 10,67 |
2.5 E 22,5 ; 14.2 i 4,52 50.0 E 287.5 i 181.5 i 26,37 |
2.5 ; 25,0 © 15.8 4,57 | 50,0, 357.5 | 213,1 i 34,67 ;
2.5~ 27.5 i 17,4 . 4,62 ! 50,0 ! 387.5 ; 244.6 : 43,67
5,0 ; 2.5 | 20,5 ; 4,87 | 50.0 j 437‘54i 276.2 | 54,17 ;
5.0 i 37.5 | 23,7 ! 5.02 |

n.

Y

D e e L
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Table B-29
OW RESISTANCE OF PLAIN TUTCH SINGLE WFAVE NIRE CLOTH
Fluid: Deionized Water
ENCLISH UNITS b METRIC UNITS i
Flow Rate | Tare | Net N Fiow Rate | Tare | Net | |
C.ade Of ! . 4y d ! P Temp l 'min] AP &SP T:n\p |
wire Cloth| gpm |gpasin*| psid | psid | CF | i/min @ [y pem2 ggsemd C
+ i- ar . -~ ‘ . —_—
2.0 | 3.26 0,085 0.078 | 7.57  0.74 !o0.003% 0,005 1
$.0 1.8%9 1 0,09} 0.18 1 11,4 01,11 0,006 0.011
1.0] 2.8 @ 0.16 | 0.21 | 1501 1.4 | o011 0013
30 x 150 5,5 ! 5,37 .29 0.38 6 20.8 12,08 10,029 0,027.18.3
7.0 ¢.42 0.34 0.5 " 26.5 ' 2,89 l 9,021 0,030 !
9.0 | 5.66 | 0.70| 0.89 i 33.1 13,33 10,049 0.063! i
1.0 | e.94 | 2.00} 1.26 || 41ls ;3l07 jo.070;c.089i
: A 8 1 ¥ r
1.02! 0,64 01 | .038 1 3,86 038 Io.ooo1 0,003 |
1.51] 0.95 92 .+ L0538 i 5472 0,56 !0,0014 0,004
2.0 !‘26 03 088 ¢ I 7.57 0.78 0.0021 0,006
3.0 | 1.81 06 | L1685 ! ! 11.36 "1,11 ' 0,0042 0,012
£.0 | 2.52 W08 1 238 it 15,14 1,48 0,0063 0,018
5.0 | 3.1¢4 .14 234 418,93 1.85  0.010 . 0,024
30 x 160 6.0 | 3,78 .18 o8 68 It 22,72 .2,22 :(.013 0,034 ,20,0
7.0 | 4.40 24 | 63 | 26,50 2.59 10,017 ' 0,044
8.0 | 5.04 «30 ¢+ 75 ; 30.28 2.96 |u.021 ,0,083
J 9.0 | S.69 ! .37 «§5 . 34,07 '3.33 10,026 0,067
10,0 | 6,30 . .45 | 3.10 37,85 .3.70 10,032 0,077
211.0 | 6,95 ' 531 1,33 41,64 14,07 10,037 [0.093
[}
2.0] 1.26 lo.045 0.135 7.7 {0.74 {0,008} 0.009
$.0) 1.89 | 0.0° | 0.2¢8 1.4 11,11 | 0.006] 0.018
4.0} 2.53 0.2 0.37 15.1 |1.48 |o0.011] 0,026
. 90 x 400 5.5 s.&7 0,29 ] 0.58 6 20.8 {2.04 |0,020] 0.0411}18.3
7.0 ] 4.42 ¢.5¢ . 0.8° 26.5 t2.s9 {0,031} 0.06:
g.0| 5.68 0,70 1,29 3.1 [ 5.35 10.04%; 2.001
+111.0 {-o.94 | 1,00! 1.79 4.6 | €.07 |o.070]0.126
. 2.0 | 1,26 l0.045 i 0.218 7.57 ] 0.74 | 0.003} 0,015
3.0 1.89 . 0.09 l 0.37 11,4 |21.21 }0.006(0.026
4.0 2.5% {0.16,  0.50 15,1 " 1.48 |o0,01110.035
165 x 80C 5.5 | 3.47 0.29 ! 0.80 66 20.8 ;2,04 | 0,020 0.056 | 18.9
7.0 | 4.42 0.44 i 1,14 26,5 ‘2.59 0.031 "' 0.080
9.0 | 5.68 1 0.70, 1.67 34.1 | 3.33 |0.049) 0.117
11.0 | 6.94 1.00 ; 2.24 41.6 [4.07 10,070 0.187
2.0 ] 1.26 lo.045]0,215 7.87 |0.73 o.oosg 0.014
3.0 3.89 | 0.09 | 0,34 1.4 1,11 ;0,036 0.024
4.0 | 2.53 | 0.16} ©.47 15.1 |1.4s ;0.011]0.033 |
180 x §00 s.5 ! 3.47 }0.291% 0.76 68 20.8 }2,0¢ {0,020 0.053] 20.0
7.0 | 4.42 0.44 | 1.06 26,5 ;2.59 | 0.031. 0.0°5
8.0 1 5.60 0.70 | 1.56 3401 |3:35 | o049 0i110
11.0 | 6.94 1.001) 2,08 1.6 |4.07 0.070 | 0.146
1,02 0.6¢  Jo.0n | 0.098 i 3.86 Jo.2s lo.000710,007 | |
1.5L7 0,95 0,02 | 0.16 5.72 {0.56 0,0014]0.011 ‘
2.0 11,25 0.03 | 0.23 7.57 [0.74 0.002110,016 | |
Dovsle targ 3,0 | 1,91 0.06 | 0.42 11,36 11.11 10,0042{0,029 | !
ax1272650 | 4.0 | 2,52 a,re |0 62 68 )| 15.54 ]1.48 '0,0063/0,04) 20,0
. 5.0 | 3,14 0,14 | 0.86 19,983 11,85 :9.G10 10,960 l !
6.0 | 3.7¢ .19 | 1,19 22,71 J2.22 jc.013 0,093 I !
7.0 | €.40 0,24 | L.49 26,50 12,57 0,017 (G, 104 ;
8.0 | S.0s 2,30 { 1,88 31,29 12.96 (0,023 {0,130 |
9.0 | 5.69 2,37 | 2.2 31,07 |3.33 19,026 |0.1%56
10.0 | 6.20 n.45 | 2.60 ¥V e,as 33,70 .0,032 {0,192 l
33,2 16,95 2.3 13.97 l ] ti.68 }4.67 0,037 [0.225 .
1.02] v.64 " O TS B Poi.36 10032 .9.03071 €.0%9
1.5 0.9% 9.22 0.2 l €72 10,8 3,621~ 0.213
2.¢ 1.26 6.2 C.2v 7.7 0.7- 0,.%21 0.0148
Doudle 5,01 .92 0,26 Qe sa030 71011 2.0tz 0.2
warp :.3 g.fz 2.29 °'§§ . | 1004 1w 2.0362 0..k% .
‘. La8 a.ad 06,32 R L N A L I A DR R
2x g | 72 ot qiaa | S FIS R P TS B DY !
160 x 3o¢ 7.0 1 «.&0 Yeew - 1,54 1 I T DN D S FR - .
B.o| 2.3« 3.2 1.92 TSP RR RS SR IS UL )
9.0 1 5.6 IO ¥ | =0Ty, SO DR PR Y
lc~: 6!?: )4"5 2."':1 2:’"—"; ; PPN Q.193 !
PO PRSI TS B PO I RN S UL LSRRI ITY R YR S
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TABLF B~31

FLOW RESISTANCE OF TWILLED SQUARE WEAVE WIRE CLOTH

Fluid: Deionized Water -

ENGLISH UNITS

METRIC UNITS

Flow Rate Flow Rate Tare
Grade Of Temp AP Temp -
Wire Cloth| gp gpm/in* °F 1/nin kg/cm® °C
2.0 1,26 7.57 0.003
3.011.89 11.4 0.006 ;
400 x 400 4.9 2.53 73 15.1 0.011 22.8°
S.5] 3.47 20,8 0.019 '
7.0 4.42 26.5 0.030
9,0 5.68 34.1 0.049
1100 6094 41.6 01070
2.0 1,26 7.57 0.003
3.5} 1.89 11.4 0.006
4,01 2.53 15.1 0.011
508 x 508 5.5} 3.47 70 20.8 0.020 21.1.
7.0} 4.42 26,5 0.031
9.0 5.68 34.1 0.049
11.0 6.94 41.6 0.070 '
3.011.8) 11.4 0.006 !
4.0 2.53 15.1 0.011
635 x 635 5.5 3.47 70 20,8 0.020 21.1
7.01 4.42 26,5 0.031
9.0] 5.68 34.1 0.049
11.0 | 6,94 41.6 0.070
2.011.26 7.57 0.003
. 3.0 1-89 11.4 04006 H '
850 x 850 «.0 ] 2.53 65 15,1 0.012 118,34
5.5 3.47 20.8 0.020 | ;
7.0 4.42 26.5 0,031 !
9.0 5.68 34.1 0,040 !
11.0} 6.94 41.6 0.070 :




TABLE B-32
FLOW RESISTANCE OF PLAIN SSUARE NUAVE WIRE LLOTH

Fluid: Deiloni:cd hater

R L

Flow Rate
Grade Of |- Tenp Tare AP Net 4P
Cioth gen - gpn/ind °F psid psid
s.ar .00 0.07 0.02
4,08 .84 | 0.12 0.04
3,001 3.18 i 0.1? 0.00
6.08 3.81 0.23 0.10
1gx1s | 7,00 &3 - T2 0.31 0.13 |
8,08 $.0° 0.39 0.18
9,00 . §5.68 Lo 0,49 0.20
10,02 ©.33 | 0.s8 0.26
i 11.00  6.94 i 0,69 0.31
: 11,32 ?7.08 10,12 0.32
= 3,17 2.00 . 0.07 0.02 -
A 4.03. 2.8 1 0.12 0.03
S 5,00, 3.186 0.7 0.04
L 6,03: 3.81° 0.23- 0.07 !
= W.x 24 ) 7,01 d.43 " T2 0.31 0.09 |
- 3,03 8,07 0.39 0.14
t 9.00; 5.6% i | 0.49 0.15 |
' 10.02° 6.3% | 058 0.21
‘ 11.00. 6,93 | i 0.69 0.24
i 3.7 2.00 0.07 0.01
! o3 2.5 | . 0,12 0.04
i $.00  3.16 | 0.17 0.09
: 4,03 3.81 0.23 0.13
' sox S0 | 7.00 .43 1 72 0.31 0.17
r 8.03° 5.07 ' 0.38 0.25
i 9.00,; 5.68 G.49 0.28
; 10,02 6.33 0.58 0.40
; 11,00 6.94 | 0.69 0.47
; 5.7 2.00 L0407 0.05
§,05 2.54 Y0412 0.08
t 5,01+ 3.16 0.17 0.11
6.03: 3.88 0.23 0.16
60 x 60 | 7.01. 4.43 . 72 .31 0.22
i 8.03' 5.07 ¢ 0.39 0.2?
9,00 S5.68 . 0.49 0.3%
. 10,02 6.33 0.58 0.43
, 1 11,00 6.98 0.69 .52
5.7, 2.00 0.07 0.94
4,08 2.54 0.12 0.08
5.01i 3.186 0.1? 0.11
6.03° 3.81 0.23 0.17
s0ox 80| 7.01 4.43 72 0,31 0.21
8.03: 5.07 0. 0.30
: $.00. 5.68 0.49 0.35
16,02 6,33 0.58 0.43
11,00 6.9% 0.69 0.52
2.0 1.26 0.045 0.025
3.0, 1.89 0.094 0.066
¢ 0! 2.53 0.160 0.100
100 x 100] 5.5! 3.47 71 0.285 0.175
7.0, 4.42 0.44 0.28 |
.0 5.60 0.70 0.43
11,0 6.94 1.00 0.63
. 2.0 1.2 0.045 0.035
3.0 1.89 | 0.094 0.076
// 60 2.8 . 0.160 0.110
2, 150 x 150} 5.5 3.7 70 0.285 0,218
, 3 ‘ 7.0| 4,82 0.44 0.3 .
i %) 9.0! 5,08 0.70 0.51
i ’% A 11,01 6.9% | 1.00 0.72
. S / g.g ;.gg 0.045 n.038
. . 0.094 0.076
. R vS” 4.0 | 2.5% 0.160 ¢.12
: ) 200 x 200, 5.5 | 3.47 70 0.285 0.285
{ ~ . 7.0, 4.42 0.44 0.33
) 97 8.0 | S.68 .70 0.52
: 437 11.0 ! 6,9¢ 1.00 0.79
ﬁsg 2.0 | 1,26 0.045 0,035
RF QS 3.0 | 1.89 0,93 0.086
: o 4.0, 2.5} 0.160 0.14
: 250 x 2350 5.8 1 3.47 0 0.285 0.255
) 7.0 | ¢.42 0,44 0.3
{ 9.0 | S.68 0.70 .58
; 1.0 § 6.1 1,00 0.84
‘7 . o ol -

:
;
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TABLE B-34
FLOW RESISTANCE OF FIBER FELT =~ FLUID: DEIONIZ2ED WATER

DYNALLOY = X

g ~"""ENGLISH UNI7TS : METRIC UNITS i
L Tare | Net Flow | Liter | Tare | Net |
S ibex Flow qu/ AP ; AP Femp. |- liter | /mine . AP | &P 4 Temp. |
: elt gpm in ipsid psid £ /min, em ' kg/em® | kg/cm C X
: 3 '
o} r.0 | 0.6 lo.or oar | 3.8 | 0.37 | 0.001 | 0.174 .
. 2,0 1.26 10,03 | 12.8 7.6 | 0,74 | 0.002 0.475 i
| 3,0 | 1.91 0,06 t 19,5 ! 11,4 ; L1 | 0,004 0.724 i
b pynalloy i0  2.52 loios 26,2 les 1s'1 | 1.48 | 0.006 | 0.972 | 20.0 !
-k =3 5.0 3,14 |0.14 - 33,4 18.9 * 1,85 0,010 | 1.24 i
= : 6.0 3,76 10.18 | 41.3 ¢ 22,7 2.22 0,013 | 1.33
- 7,0 .+ 4,40 .0.24 - 48.3 | 26.5 | 2,59 0,017 | 1.79
- 8.0 5.04 0.30 57.7 ! 30.3 ' 2.96 ' 0,021 : 2.14
Yi' \ 1 I i
L0 .64 0,01 i 2.2 | 3.8 | 0.37 | 0.001 | 0.082
g 2.0 1,26 '0.03 i 5,2 I 7.6 | 0.74 | 0.002 0.193
- 3.0 . 1091 :0005 8.0 H 11.4 | 1.11 ' 0.004 00297
g 4.0 2,52 10,09 ! 10,7 ! 15.1 | 1.48 ! 0,006 | 0,397
§ pynalloy 5.0 3,14 0,14 i 13,7 .68 18,9 . 1.85 i 0,010 0.508 | 20,0
i; Xed 6.0 3,78 0.18 P17.0 22,7 ¢+ 2,22 ! 0,013 0.631 :
; 7.0 . 4.40 10,24 | 20,2 26.5 2,59 | 0,017 | 0.750 l
% 8.0 s.04 10,30 @ 23.5 30,3 ° 2,96 ! 0,021 0.872 i
: 3,0 ' 5.69 10,37 | 26.8 . 34,1 i 3,33 | 0,026 ‘ 0,995 | ;
: 10,0 ¢ 6,30 10,45 | 309 37.9  3.70 , 0,032 | 1.5 ;
2 11.0 §.95 0.53 34.5 41.6 @ 4.07 0.037 ! 1,28 |
: 1.0 | o0.64 Jo.01 | 1.3 a8 | 0,37 | o.000 | 0,048 | {
% 2,0 | 1,26 0.03 | 2,6 7.6 0,74 | 0,002 0,097 '
E 3.0 | 1.9 0,06 ! 4.0 | 11.4 1.11 | 0.004 , 0.149 | !
] 4,0 ' 2,52 0.09 - 5.6 | 15.1 1.48 « 0,006 | 0.2%.8 | !
i bynalley 5.0 ! 3,14 0.14 : 7.4 ‘68 18,9 1.85 . 0,010 j 0.275 | 20.0 :
5 X5 6.0 , 3.78 0.18 9,1 ! 22.7 2,22 | 0,013 | 0,338 |
| 7.0 © 4.40 0.24 1.1 26,5 2,59 | 0,017 | 0.412 :
[ 8.0 | S5.04 0,30 13.2 30.3 2.96 0.021 | 0.490 { i
10,0 6.30 | 0.45 17.1 37.9 3,70 . 0,032 0.635 '
A0 ‘6495 0,53 18,2 41.6 4,07 0.037 ! 0.713 )
1 H {
1.0 | 0.64 0,01 : 0.1 3.8 0.37 | 0.001 0,004 :
2.0 1026 0003 i 0.5 7.6 0.74 H 0.002 00019
3.0 1.91 0.06 ; 0.9 11.4 1,01 ! 0,004 | 0,033 i
4.0 | 2052 0,09 ¢ 1.2 15.1 | 1.48 . 0,006 | 0.045 |
Dynalloy 5.0 3.24 0.14 ; 1.6 €8 18,9 1.85 . 0,010 | 0.059 | 20,0
X=7 .0 | 3.78 0.18 © 2.1 | 22,7 2,22 0.013 | 0,078 i
7.0 4.40 0.24 ¢ 2,5 26,5 2.59 | 0,017 | 0.093 1
8.C 5.04 0,30 ' 3.1 30.3 2,96 0.021 | 0.115 !
9.0 | 5.69 | 0.37 3.6 3401 | 3.33 0,026 | 0.134 i
10,0 6.30 0.45 4,2 37.9 3,70 , 0,032 0.156 |
11,0 | 6,95 0.53 4.9 42,6 4,07 0,037 | 0,182
; 1,0 | o.64 ! 0,01 0.08 3.8 0.37 ' 0,001 | 0.002 | ;
N 2.0 1,26 0.03 0.3 7.6 0.74 1 0,002 | 0,011 {
A 3,0 1.9) 0,06 0.6 11,4 1,11 0,004 | 0,222 [
4.0 2,52 0,08 + 0.8 15,1 | 1.48 0,006 | 0.030 i
Ipynalloy 5,0 3.14 0.14 1.1 | 68 18.9 1.85 0,010 | 0.041 | 20,0
. %=-11 6.0 3,78 0.18 1.5 22,7 2.22 0.013 ! 0,056 |
7.0 4,40 0,24 1.8 26,5 2.59 0.017 ¢ 0.067
8.0 5,04 0.30 2,3 ! 30.3 2,95 0,021 . 0.085
9.0 5,69 0.37 2.7 | 34,1 3,33 0,026 @ 0,100
‘ 10,0 | 6.30 0.45 3.2 | 37.9 3.70 0,032 ; 0.119
- 11,0 . 6.35 0.53 3.7 41.6 4,07 0.037 | 0.137
1.0 o.68 | 0.1 0,07 3.8 | 0.37  o.001 | 0.003 i
2,0 1,26 | 0.03 | 0.2 7.6 0.74 0.002 | 0.007 '
‘ 3,0 ! 1,91 | 0.06 0.3 11.4 1.11 0.004 | 0.011 R
4.0 4 2,52 1 0,09 0.4 15.1 1,48 . 0,006 { 0.015 I
bynatloy | 5.0 ! 3.4 | oas 0.6 | lo%s | 1.35 ~ 0.010 § 0.022 | 19,5
X~13 6,0+ 3,78 . 0.18 1 0.8 22,7 2,22 0,013 | 9.030 }
7.0 | 4.40 0.24 - 1.1 26,5 2,50 . 0,017 | 0.041 |
8,0 | 5,04 | 0.30; 1.3 30,3 2.96 0,021 | 0.048
9.0 5,69 ' 0,37 . W7 34.1 3,33 0.026 | 0.063 |
10,0 6.30 0.45 | 2.¢ ! 31,9 3.70 0,032 0,074 ]
ve A € ng 1N R 2.1 A 41.6 4,07 0,037 0,085 | ‘j
' $037 1225 e -




TABLE B-35
FLOW RESISTANCE OF POUDERED METAL FILTERS

Fluid: Deionized Water

M
Mott .gpm | Tare , Net N Flow liters | Tare Net

Filter | Flow —5 | AP, P, |Temp i liters /miné AP AP, . | Temp
Grade | gpm | in® | psid | psid | °F / min kg/cm2 | kg/em2 | °C |
@_—; mwmﬁ-—-——:

1.0! 0.63 ] 0.06 7.9( 79 3.79 0.37 .004 0.56 | 26.1

2.5 1,581 0.35 | 20.7| 79 9.46 0.93 .025 1.46 | 26.1
MO2 3.5 2,21}0.,65 1 30,9} 79 13.2 1.30 .046 2,17 | 26.1 ¢
6.0 3.7911,80 | 68.7 | 79 22,7 2,22 127 4,83 | 26.1 .
§.0: 5.05] 3.10 | 96.9 | 79 30.3 2,96 .218 6.81 | 26.1 |
8,92 5.63 | 3.80 {111.2 | 79 33.8 3.30 . 267 7.82 | 26.1
1.24! 0,781 0,09 8.3 | 79 4,69 0.46 .006 0.58 ! 26> °
. 2.5] 1.58] 0,35 | 18.7 | 78 | 9.46 0.93 .025 1.31 | 25.0 ;
MOS 3,5| 2.21|0.65 | 28,4 | 78 13,2 1.30 .046 2,00 | 25.0
: 4.5 2.84 | 1,05 | 45.0 | 78 17.0 1.67 .074 3,16 | 25.6

6.0| 3.79 1,80 | 65.2 | 78 22.7 2.22 127 4.58 | 25.0
8.0! 5.05| 3,10 | 91,9 | 78 30.3 2,96 .218 6.46 | 25.0 °
9.1 5.74 | 3.90 [110.,1 | 79 34.4 3,37 274 7.74 {26.1 .
1.0] 0.63] 0,06 3.3 78 3,79 0.37 .004 0.23 | 25,6 !
2,5| 1.58 | 0.35 9.2 78 9.46 0.93 025 0,65 ! 25.3 !
M10 3,5! 2,21, 0.65 | 16,9 | 78 13,2 1.30 . 046 1.19 | 25.5 !
6.0| 3.79'1.80 | 33,7 | 78 22,7 2,22 .127 2,37 | 25.5
. 8,01 5,051 3,i0 1 52.4| 78 30.3 2.96 . 218 3,68 | 25.5 !
10.4 | 6.57 , 5,20 | 83.8 | 79 39,4 3,85 <366 5.89 | 26,1 !
1.0 0,631 0,06 | 1.4 78 3,79 0.37 | .004 | 0.10 |25.5

2.5 1.58 | 0,35 5.4 | 78 9,46 0.93 .025 0.38 | 25.5

M20 5.5] 2,211 0.65 9.1} 78 13,2 1.30 046 0,64 | 25.9

6.0] 3.79' 1,80 | 21,2 | 78 22,7 2,22 127 1.49 | 25,95

8.0 5.05, 3.10 | 35.4 | 78 30.3 2,96 ,218 2,49 | 25,9
10,4 | 6.57 | 5.20 | 54.8| 78 | 39.4 3,85 <366 3,85 | 25.6 |

; . ]
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TABLE B-38
FLOW RESISTANCE OF PDSW WIRE CLOTH

Pluid: MIL-H-$606 Hydraulic Fluid

ENGLISH UNITS NETRIC UNITS
Tere | Net Flow Rate Tare | Net

Grade Of LP, | P, | Texp l/n}n .'..P.z _\9.2 Tenp
Wire Cloth gpn/in’l psid | psid | °F 1/ain| cm kg/ca® | kg/em °c

. 7 & s ‘—#
o.10! 0,29 1150 || 7.57 | 0.74 | 0.007 10.020 | 65.6
0.20! 0.44 | 150 Il 11.4 | 1.11 | 0.014 !0.031 | 65.6
0.30) 0.65 1351 |l 1s.1 | 1.48 | 0.021 [0.046 | 66.1
0.33! 0.83 {151 || 18,9 | 1.85 | 0.030 0,058 | 66.1
oot s |1 | a1 | s | 86
AP e, 9 .70 a8 Mo 3
008 0,35 1119 |[ 7.57 | 0.74 | 0,006 ;0.025 : 48.5
0.17' 0.54 [ 119 |} 11,4 | 1.11 |0.012 |0.038 | 48.3
srox 150 0.27] 0.73 | 119 || 15.1 | 1.48 | 0.019-{0.051 ° 48.3
0.39, 1.0 | 119 ji 18,9 : 1.85 | 0,027 ;0.070 48.3
0.69] 1.5 119 || 26.5 | 2.59 | 0.049 10.105  48.3
1,25 203 1110 ! 37,9 | 370 | 0.088 l0.162 _48.3
0035 0,53 1 B8 T s.57 | U.74 | 0,002 :0.037 - 31.1
0.07i 0.8 | 88 |j 11.4 | 1.11 | 0,005 {0,056 @ 31.1
2 6.14i 1.0 gs ! 15.1 | 1.48 | 0.010 {0,070 31.1
5.16 | 0.24! 3.4 g8 !| 18.9 | 1.85 | 0.017 {0,098 .} 31.7
£,42 | 0.55° 2.2 90 !l 2.5 | 2.59 | 0.039 |0.155 | 32.2
6.31 | 1.30)3.0 | 91 i 37.9 | 3.70 |o0.091 10,211 | 52.8
1.26 | 0.10' 0,65 152 ![ 7.57 | 0.74 | 0.007 {0.046 | 66.7
1.39 | 0.20 0,97 ;152 !l 11.4 | 1,11 |0.014 |0.068 | 66.7
2,53 | 0,30, 2.4 |151 01 15.1 | 1.48 © 0,021 10,098 66.1
S.16 | 0.43'1.8 |35t ; 18.9 | 2.85 | 0.030°{0.127 | 66.1
a.42 | 0.71'2.5 | 181 if 26.5 | 2.59 | 0,050 10,176 | 66.1
631 | 1,28 41 !'31s1 ! 37,0 1376 |o0.086 0,288 | 66,1
1,26 | 0.08:0.8 | 139 | 7.57 | 0.74 | 0.006 ' 0,056 | 48.3
1.8 | o0.17 103, '11e ] 11.4 | 1.1 jo.012 {0,091 | 48.3
20 x 400 2053 | o.2711.8 120 || 15.1 | 2,48 | 0,019 '0,127 | 48.9
56 | 0.39:2.3 1121 || 18.9 | 1.85 | 0.027 " 0,162 | 49.4
.42 | 0.69.3.2 .122 i| 26,5 | 2,59 | 0.049--0,225 ! 50.0
6,31 | 1.25.8§.% 1122 i 37.9 | 3.70 | 0,088 0,359 ! $0,9
1.26 | 0,025,102 | O1 .| 1.87 | 0.04 | 0.002 0,084 1732.%
1.89 | 0.07:1.8 9z il 1174 | 1,12 | 0.005 i0.127 | 33.3
2.58 | 0.14i2,5 92 || 13.1 | 1.48 | 0.010 '0.176 | 33.3
$.16 | 0.28i3.0 | -9z !| 18.9 | 1.85 |0.017 :0,212 | 33.3
4.42 | 0.5514.3 92 Il 26.5 ' 2.59 | 0.039 ;0,302 | 33.3
6.31 | 1.30{6.3 9% || 37.9 ['3.70 | 0.091 :0,443 | 33.9
1.26 | o.10l1.0 {149 || 7.57 | 0.74 | 0.007 |0.070 | 6S.C
1.89 | o.z0f{1.6 |49 || 11.4 | 1.11 | 0,014 J0.112 | 65.0
2.83 | 0.30{2.3 |1s1 || 15.1 | 1.48 | 0,022 [0.162 | 66.3
316 | o0.e3l209 151 | 18.9 1 2.85 | 0.030 .0.204 | 66.1
4.42 | 0.71'3,9 -| 152 j| 26.S | 2.59 | 0,050 _0.274 | 66.7
6.31 23064, 1182 ! 37.9 | 3,70 | 0,086 " 0,45 66.7
136 1 0.08.2.5 120 | 7.57 1 0,74 | 0,006 10,105 | 48.9
1.89 | oi1712e8 {120 } 11.4 1 1.2 [o0.002 ;0,162 | 48.9
165 x 800 2953 | o0.270300 120 §i 1s.1 ! 148 | 0.019 i0.,211 | 48.9
3.16 | 0.39{3.7 1121 |' 18.9 | 1,85 | 0,027 10,260 ; 49.4
a.42 | o0.69is.2 121 || 26.5 | 2.59 | 0.049 ‘0,366 | 49,4
6.31 | 1.2s'2°s '120 ! 37,9 i 3,70 ! 0,088 ‘0,527 . 48.9
1.26 1 0.028.2.2 v 88 1 7.57  0.:4 ] 0,002 0,155 | SI.I
1.89 | 0.0713,5 i 88 )l 11,4} 111 10,005 {0,240 31.1
2.53 | o0.14'a.5 88 !l 15,1 | 1,48 | 0,010 ;0,316 | 311
0.24.5.5 ¢ a8 ‘| 18,9 | 1,85 | 0,017 ;0,387 | 31.1
0.55'8,0 ' 88 .| 26.5 | 2.59 | 0,039 10,562 |-31.1
1.3011,5 | 88 u 37.9 ! 3,70 | 0.091 '9.808 ' 31.1
0.1011.3 | 180 | 7.57 | 0.74 0,007 10,091 | 05.6
«20 2. 151 11.4 | 2,11 ;: °.018 143 66.1
0.30:2.7 150 fl 15.1 | 1.48 jo.021 0,19 65.6
0.43j°e2 152 || 1.9 | 1.85 | a.030 .g.235 | 66.7
L7104, 151 |I 28,5 | 2.59 | 0,050 ‘0,316 « 06.1

1.23'0,4 151 It 32°0 | 3.°0 ! 0,880 .13 (N -
0.08] 345 T 119 T 7,87 | 0,74 1 0,000 9,15 48.3
0.1712,8 118 | 11.4 | 1,11 0,012 o.ive | 47.8
180 x 900 0.27°3.4 190 ¢ 15,1 | 1.48 | 0,009 g 3;; | 28,3
0.39:4,0 119 h 13.9 | 1.83 | 0,037 g,38; ! 48.3
?.os‘o.o }30 ' ge.g 2.89 g.o:g 0.422 -:g.g
) | 1.259,3 23 | 37,01 3.° NITEN 80,
0.025 242 a3 ;.97 | 0.4 10,002 ;).igg 3.9
0.07:3,2 93 ; 11.4 | 1.11 ] 0.008 :gl33s 33,9
0.14'3,3 94 [ 15.1 | 1.38 | 0.010 g 5p3  34.4
0.248,7 os || 1s.9 1 1.85 | 0.017 aligy - 35.9
0.557,7 98 | 20.5 | 2.59 | 0.039 0,541  31.4
1.3012,0 82 | 37.9 | 3.70 | 0,091 .0,84¢ 333




TABLE B-39

FLOW RESISTANCE OF PLA_I.N SQUARE MESH WIRE
Fluid: MIL-H-5606 Hydraulic Fluid

ENGLISH UNITS METRIC UNITS
Flow Rate | Tare | Net | Flow Rate | Tare Nat
Grade Of LHP, | AP, | Temp i/mini| AP, AP, | Temp
wire Cloth | gpn | gpn/in’| psid | psid| °F | 1/min| c=* rg/en? | kg/em?!| °C
i e %
2.0] 1.26 | o0.10 o.,x2{1ss I 7.7 | 0.74 | 0.007 " 0,008 68.53
3.0 1.8 | 0.20 0,19 154 11.4 | 1.11 § 0.014 0,013 ! 67.8
4.0 2.83 | 0.30! ¢,27; 154 151 | 1.48 | 0.021 {0,019 | 67.8
s.ol 3.16 | 0.43' 0.30. 154 | 18.9 | 1.85 | 0.030 ;0,021 | 67.8.
700 a2a2 | o0.71] oo57° 155 || 26.5 | 2.83 | 0.050 10,040 | 68.3
100! §,31 | 1,23, 0,80 185 37.9 | 3.70 | 0.086 (0,086 '@ 68,3
20 1,26 1 0.08 0,18 117 § 7.87 | 0,74 | 0.006 | 0,013 | 47.4
s.0| 1.890 ! 0.17} Q.29 117 11.4 | 1.11 | 0.012 0.020 | 47.2
100 = 100 | 4.0 2.83 ; 0.27) 0,37 117 .4t 15.1 1.48 i 0.019 j0.026 | 47.2
5.0 3.16 | 0.39] o.a9: 117 | 18.3 | 1.85 | 0,027 10,034 ; 47.2
7.0 | 4.42 i 0.69| 0.65: 117 | 26,5 ) 2.59 | 0.049 © 0,046 47.2
10,01 6.31 ; 1.2S8 0,32 119 7.9 1 3,70 ' 0,088 :0,058  48.3
T 126 1 0.025, 0,23 87 § 7.57 | 0.74 | 0,002 ;0.016 : 30.6
s.ol 1,89 | o0.07) 0.3s: 87 j 11.4 | 1,11 ;0.005 ;0,025 ! 30.6
a0l 2053 | o0.14] o.45i 88 y 15.1 [ 1.48 | 0.010 10,032 | 31.1
scol s.16 | o0.24 o.e1i 89 § 18,9 | 1.85 | 0,017 {0,043 | 31.7
7.0 4.42 0.85! 0,87 89 26.5 | 2.59 | 0.039 |0.061 | 31.7
10.0 | 6.31 1.30] 1.10| 91 37.9 | 3.70 | 0.092 | 0.077 | 32.8
2.0 ] 1.26 | 0.0 6.12] 150 & 7.57 [ 0.74 | 0,007 |0.008 | 65.6
3.0 1.89 | o0.20| oszo! 252 § 11.4 | 1,12 | 0.014 ;0,014 | 66.7
4.0 2.83 | ©0.30] 0.,27! 152 15.1 | 1.48 | 0.021 !Q,019 | 66.7
s.0! 3.16 | 0.43! ¢,42: 155 | 18.9 | 1.85 } 0.030 | C.03 68.3
7.0 | 4.42 | 0.71) 0,531 155 | 26.5 | 2.59 | 0.050 0.037 | 68.3
10,0 | 6,31 1.23" Q.817)1.156 $7.9 | 3.70 | 0,086_t 0.06 68
2501 1.26 | 0.08] 0,141 319 | 7.57 | 0.74 | 0.006 | 0.0 38,
01 185 | o.17] ot23i 119 { 1i.4 | 1.11 |o.012 |o.016 | 48.3
150 x 150 4.0 | 2.53 0.27| 0.39: 119 1 15.1 | 1.48 | 0.019 ;0,027 ! 48,3
5.0 | 3.16 0.39! o.48{ 120 | 18.9 | 1.85 | 0.027 | 0,034 ! 38,9
7.0 1 4.42 0.69i 0.65 122 26.5 | 2.59 | 0.049 {0,046 i 50.0
10,0 | 6,31 _1.i0p122 37,9 | 3,70 i 0.088 . 0.072 ! SC.0
2.0 | 1.26 | 0.025 .23 83 j 7.57 | 0.74 @ 0.0U2 | C.016 : 3i.1
3.0 1.89 0.07: 0.36 88 1 11.4 ! 1.11 | 0,005 | 0.025 | 31.1
4.0 | 2,83 0.14i o.s0! 89 1 15.1 | 1.48 | 0.010 | 0,035 ! 31.7 :
§.0 | 3.16 0.241 o0.s9| 90 { 18,9 | 1.85 | 0,017 {0,081 } 32.2 o
7.0 | 4.42 0.55{ 0,81 92 26.5 | 2.¢9 | 0.039 10,057 [33.3 5
10.0 | 6.31 1.30f 2.25] 93 § 37.9 | 3.70 | 0.081 |o.088 '@ 33.9
2.0} 1.26 .10 g.12} 155 1 7.57 | 0.74 ! 0.007 {o.008 | 68.3
30! 1.89 | 0.20° o.16 155 § 1.4 | 1.1} | 0.014 0,011 | 68.3
4.0 | 2.53 0.30: 0,25 185 { 15.1 | 1.48 {0,021 | 0,018 | 68.3
s.0| 3.16 | 0.43|{ 0,35 155 18.9 | 1.85 ! 0.030 {0.025 ! 68.3
7.0 | 4.42 0.71} 0,5V 155 | 26.5 | 2.59 ; 0.050 10,036 68.3
10,0 | 6,31 1,23, 0,90_1S6 37,9 | 3.70 ' 0,086 ' 0,063 | 68,9
2.0 | 1.26 0,081 Q.16 119 | 7.57 | 0.74  0.006 ]o.ou 48,3
5.0 1.89 0.17} g42¢ 119 | 11.4 | 1,11 10.012 10.018 i 48.3
200 x 200 | 4.0} 2.53 0.27{ 0,32 119 3 15.1 1.48 10,019 ! 0,022 | 48.3
5.0 | 3.16 0.39! og.47 119 1 18.9 | 1.85 10,027 | 0,033 | 48.3
7.0 § 4.42 0.69] 0.7 119 . 26,5 | 2.59 ! 0,049 i 0,08 48.3 g
1000 ) 831 | 1o2s! 1%1g 321 4 37.8 i 3,70 10,088 {0,077 | 49.4
$o0 1,26 ] 0.025. 0.2l 88 | 7.37 | 0.74 | 0.002 {0,015 . 31.1 -
3.0 1.89 0,07 0,350 89 } 11.4 | 1.11 ;0.005 | 0,021 | 31.7 3
4.0 | 2.53 6.14, 0.,4% 90 15.1 ] 1.48 1 6.010 !0.029 | 32.2 :
5.0 | 3.16 0.241 0,54 91 18.9 | 1.85 ' 0.017 | 0.04 32.8
7.0 | 4.42 0.551 0.87 92 § 26.5 | 2.59 i 0.039 jO0.061 | 33.3
10.0 | 6.31 1.30° 1.4d 94 | 37.9 | 3.70 | 0.09) 10,098 | 34.4
2.0 ] 1,26 0.10° 155 | 7.57 | 0.74 | 0.007 0,012 - 68.3
3.0 | 1.89 0.20 8:%2 156 :i 11.4 | 1.11 }o0.014 ) 0,018 68.9
. 4.0 | 2,53 0.30, qi38 153 } 15.1 | 1.48 jo.0n ' 0.027 @ 67.8 -
5.0 | 3.1¢ 0.43) .48 154 1 18,9 1.85 | 0.030 ! 9,034 | 67.8 e
7.0 | 4,42 0.71, go71 153 F 26,5 | 2.59 | 0.050 !g 05  67.2 '
10.0 | 6.31 1,23 403 183 - 37.9 : 3.70 0,036 igooss - 67.2 |
2.0 | 1.26 0.08 0.:°3"x'2_1 TFST ] 0,74 | 0006 0,162 ; 3944
sio | 1089 ! ooi7 9% 171 © 11.4 i 1.1 | 0.012 , glo2s | 39.4
4.0 ] 2,53 0.27 0.47 121 } 1s.} | 1.48 [ 0,019 g o33 ; 49.4
250 x 250 | 5+0 ) 3.16 1 0.390 g.e1 121 v 18.9 1.85 | 0,027 lg. 043 ' 49.4
7.0 4:; t‘).ng 0,90 }51 ! ,:a.s i.ss o.oas: . 0.067 | 39.: _
10,0 0 6,30 ¢ v.3s .50 021 O 30.8 3.°0 '0.088 g 30,4 “
2.0 1 1.6  0.035  p,3! 389 T.8r ;0,03 ;0.0 g g2z et | .
ool 1m0 Taont ales 89 0 114 i 1.1 jo.00s  orp3Y 317
4.0 { 2.53 . 0.0 g.08 9 15.1° ] 1.43 ' 0.010 . o ni8  32.8 -
$.0 | 3.16 : 0.23; p.as 92 18,9 | 1.85 | 0.017 g,000 | 33.3
7.0 | 3.42 M55, 1..9 93 26,5 | 2,590 10,039 :q,084 . 33.9
10.0 | 6.31 1.30, 1°0q 93 i 37.9 | 3.70 | 0,091 ;g,134 33.9
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" ABLE B-40 _
g&gﬁ RESISTANCE OF TDDW _AND PDSW FLOWING ETHYLENE GLYCOL AND WATER
(358/65% by Weight)

ENGLISH UNITS METRIC UNITS
Flow Rate Tare | Net Flow Rate Tare Net
Grade Of — Ap, | Ap, (Temp 1/min| &P, , | Temp
Nire Cloth  gpm gpm/in2| psid | psid | °F 1/min| em2 | kg/cmZ| kg/emd| °C
1.7 | 1.07 |o.06 | 3.8 | 74} 6.43 | 0.63 | 0.004 | 0.207 23.3
2.1 | 1033 |o.09 | 4.9 | 74 | 7.95 | 0.78 | 0.008 0.345 | 23.3
25 x 2300| 2.5 | 1.58 |0.11 } 5.8 | 734 9.48 0.93 | 6.008 | 0.408 | 23.3
TDDW 3.s | 2015 Joire | 7.7 | 74 ¢ 12.9 | 1.26 1 0.013 0.541 | 23.3
3284 | 2,42 |o.23 | 9.0 74} 14.5 | 1.42 | 0,016 0.633 | 23.3
1.78 | 1.12 |0.07 | 1.67 ! 721 6.74 | 0.66 | 0.003 0.117.] 22.2
5731 1039 |oios | 2.1 4 72| 8.33 | 0.82 1 0.008 0.148 | 22.2
265 x 1400| 2.5 | 1.58 [0.11 | 2445} 72 % 9.46 0.93 | 0.008 | 0.172 | 22.2
TDDW 29| 1083 {o.14 | 2.85 | 72} 11.0 | 1.07 | 0.019 0.200 | 22.2
517 | 2000 |oi1s | 312 | 72k 12.0 | 1.17 | 0.011 0.225 | 22.2
347 | 2019 |o0.19 | 3.5 ‘72 13.1 | 1.28 ;0,013 ! 0.246 | 22.2
1.86 | 1.17 |o0.07 | 1.85 | 72l 7.04 | 0.69 | 0.005 | 0,130 | 22.2
2.24 | 1,41 |o0.10 | 2,25 | 72 || 8.49 | 0.83 } 0.007 i 0,158 | 22.2
200 x 1400| 2.54 | 1.60 [0.12 | 2.6 | 72 9.61 | 0.94 | 0,008 | 0.183 | 22.2
_ TDDW 3:92 | 1.84 |0.15 | 3.3 | 72| 1.1 ) 1.08  0.011 0.218 | 22.2
= 303 1 2002 |0.17 | 3.4 | 72) 1241 | 1.18 4 0.012 0.239 | 22.2
36| 2027 lo.20 | 4.0 | 72| 13.6 | 2.33 | 0.014 0.281 | 22.2
.52 | 0.96 |0.05 | 0.30 | 72 || 5.75 | 0.56 | 0.004 0.022 | 22.2
~ . 1073 | 109 {o.06 | 0,35 | 72 | 6.85 | 0.64 1 0,004 0.025 | 22.2
B 165 x 800 5’0l 126 [o0.08 | oca0 | 72} 7.57 | 0.74 ) 0.006 0,028 | 22.2
- PDSW 57 ] 1270 |o0.13 | ouss ; 72 ¢ 10.2 | 1.00 | 0.009 0.039 | 22.2
— $0al 2015 foie | ou73 i 72k 1205 11.26 | 0.033 0,051 | 22.2
) T
; 1.69 | 1,07 |0.06 | 0.16 | 76 ' 6.40 | 0.63 | 0.004 | 0,011 24.;1
- 166 | 1.17 |o.o7 | 0.22 1 76 | 7.04 | 0.69 | 0,005 0,015 | 24.4 |
- 80 x 400 | 2.28 | 1.44 0,10 | 0,30, 76 8.63 | 0.84 | 0,007 | 0.021 | 24.4 |
- PDSW 270 | 1.70 {0.23 | 0.3s ! 76 Il 10.2 | 1.00 4 0.009 0,025 | 24.4
L; 0| 1280 |0.15 | 0.40 j 76 | 11.4 | 1.11 | 0.011 0,028 | 24.4
: H l.
= 1.78 | 1.12 |0.07 | 0,20 | 76 & 6,74 | 0.66 | 0.003 0.007 | 24.4
- $0 x 150 | 2.32 | 1.46 |0.10 | 0.15 | 76 [ g.78 | 0.86 | 0.008 i 0,011 | 24.4
- PDS¥ 235 | 1276 |0.14 | 0.19 | 76 i-10.6 } 1.03 § 0.010 ' 0,013 ! 24.4
3,42 | 2.16 |0.19 | 0,25 | 764 12.9 | 1.27 0.013 | 0,018 | 24.4 !
; 1,02 . 0.64 0,010 0.37 . 71 ' s.85' 1.52 | 0.0007! 0.026 | 21.6
| 151 ' 0.95s 0.030 0.43 ~ 714 s 712,25 10,002 0.030 2106
; 2,00 1,26 0,085 0,54 71 i 7.56; 2,98 | 0.003 : 0.038 I 5106 |
: 3502 1,91 0,080 0.73 : 71 | 11.42- 4,50 i 0,006 0,051 bo21.6
i | 3.99 2082 0.145 0.96 71 | 15,08 5.94 : 0,010 - 0.068 e
: | .97 3.14 0,200 1,23 .71 | 1879 7.30 i 0.014 . 0.086 . 21.6 -
650 PDSW : 6.97  4.40 0.330 1.89 71 ' 26,35 10.37 ; 0,023 = 0,133 516
| 7.90  5.04 0,410 2,30 71 ¢ 29.86 11.76 | 0,029 0,162 518
. ; | 901 5.69 0.500 2,71 71 34,00 13,41 ' 0,055 0,191 21.6
| 9.8  6.30 0.590 3.16 71 37.72 14,85 0,042  0.222  21.6
11.00 6.95 0,660 3,72 71 341,58 16.37 ' 0.047 - 0.262  21.6
. | 1.02 0.63 0.010 0.07 70 ° 3.85 1,52 i 07
| 1051 0,95 0.030° 0,09 70 . S.710 2.28 0000 0:008 21i1
2.00  1.26 0,045 0,12 70 ° 7,56 2,98 , 0.005 0,008 =il

W
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o
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, 0.18 7 11,42 3,30 ; 0.006 . .2 !

3099+ 2,52 0.145 0.6 70 15,03 .94 ' 0i0%0  0l018 R

; L ala7 313 0,020 0.30 70 18,79 7.40 0,014 0,028 1.1

| 30 x 160 | 5,99 3.78  0.160 0,54 70 2.6 s.91 0.018 0,038 21.1 -
PDSN 6,27 . 4.0 10,330 0.69 70 16,33 10.37  0.013 0.049  21.1 .

7.30 ; 5.03 0,310 0.38 70 " 39.36 1l.7v ©0.020  0.0603 Il
9.01 | 5.69 10,500 1.11 70 33,06 15.41 , 0.038 0,078 HU
9098 | 6.30 0.590° 1.33 70 37.72 14,35 D g,042 0,095 2Ll
11.00 | 6,95 0,060 1,61 70 . 41.58 16,57 : 0,047 : 0,113 21.1 ;
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TABLE B-41
FLOW RESISTANCE OF VARIOUS FILTER MEDIA WITH JP-4 FLUID

ENGLISH UNITS | METRIC UNITS
Flow Rate | Tare! Net ] Flow Rate Tare | Net
Grade Of ‘{ AP, | AP, | Temp | 1/min AP, AP, | Temp:
Wire Cloth | gpm | gpn/in psid: psid | °F | 1/min! cm kg/cm? | kg/em?| °C |
: . :

2.1] 1.33 io0.03)0.02| 88 | 7.95 |0.78 | 0.002 | 0.001 | 31.1:

2.6 1.64 | 0.04]0.05| 89 il 9.84 | 0.96 | 0.003 | 0.004 | 31.7:
200 x 200 3°9s| 2.49 ! 0.10;0.09! 89 ! 15,0 |1.46 | 0,007 | 0,006 | 31.7
Plain Square $.1| 3.22 |0.16|0.16| 89 j 19.3 |1.89 | 0,011 | 0,011 ¢ 31.7:
Mesh 7.05| 4.45 |o0.32]0.28| 89 | 26.7 | 2.61 | 0.022 | 0,020 ; 31.7,
9.98| 6.30 | 0.63]0.521 87 || 37.8 | 3.70 | 0.244 | 0.037 |} 30.6;

2.0 1.26 |o0.03j0.02| 83 || 7.57 | 0.74 | 0,002 | 0.001 | 28.3]

3.0| 1.89 |0.06:0.06| 83 I 11.4 | 1,11 | 0,004 | 0,004 | 28.3

400 x 400 3.9] 2.46 | 0.1070.12| 91 | 14.8 | 1.44 | 0.007 | 0.008 } 32.8
Twilled Square| 5.0| 3.16 | 0.16(0.18| 80 | 18.9 | 1.85 | 0,011 | 0.013 1 26.7
Mesh 6.9| 4.36 | 0.3270.31| 83 |l 26.1 | 2.56 | 0.022 | 0.02Z | 28.3:
10.3] 6.50 | 0.67|1.04| 87 || 29.0 | 3,81 | 0.047 | 0.073 | 30.6]

2.3| 1.45 | o0.03}0.09| 80 || 8,71 , 0.85 ; 0.002 , 0.006 26.7.

, 3.2% 2.02 |0.06;0.16| 80 I 12.1 {1.18 j 0,004 | 0.031 | 26.7

80 x 400 4.0/ 2.53 ;0.10]0.24| 80 | 15.1 | 1.48 1 0.007 | 0.017 26.7|
PDSW s.2| 3.28 |0.17]0.37| 84 || 19.7 |1.92 ! 0.012 | 0,026 | 28.9]
7.1| 4.48 | 0.33/0.65| 86 | 26.9 | 2.63 | 0.023 | 0.046 { 30.0;

1003} 6.50 |o0.67,1.35| 89 | 39.0 |3.81 |0.047 ; 0.094 ! 31.7!

2.04| 1.29 |0.03{0.27| 84 | 7.72 | 0,76 | 0,002 | 0.019 289

3.06| 1.93 | 0.06|0.55| 85 I 11.6 [ 1.12 | 0.004 | 0.939 ; 29.4

165 x 800 a.0! 2.53 'o.1¢!o0.75| 85 | 15.1 |1.48 | 0.007 | 0.053 | 29.4,
PDSW 5.06| 3.19 | 0.16|1.08 | 87 ! 19,2 |1.87 | 0.011 | 0,073 I 30.6;
6.0l 4.36 | 0.32011.51| 89 i 26.1 |2.56 | 0.022 | 0.106 ! 31.7.

9.54| 6.02 {0.58!2.2z| 85 | 36.1 |3.53 | 0.041 | 0.149 | 9.4

2.08| 1.31 10.03]0.52| 85 i 7.87 [0.77 | 0.002 | 0.037 I 29,41

3.06| 1.93 10.060.86 8 | 11.6 11,13 | 0,004 | 0.060 | 30.6:

164 x 1400 4.0 2.53 } 0'10| 1.31 87 | 15.1 |1.48 | 0.007 | 0.091 130.6:
TDDW si1| 3.22 lo.1ei 1.9 s i 19.3 j1.89 | o.011 | 0.134 !5i.1,
7.1| 4.48 | 0.32} 3.3 88 { 26.9 12,63 | 0,022 10.232 & 3.0

9.85| 6.22 |0.62] 5.4 86 || 37.3 |3.65 | 0.044 | 0.380 ; 30.0

2.01 1.26 | 0.05| 1.2! 88 y 7.57 §0.74 10,002 | 0,084 | 31.1

5.72{ 1.91 10.06! 2.Cj 90 § 11.4 {1,124 0.004 | 0.141 1 3.z,

325 x 2500 | 3.99. 2.52 in.lo! 2.7: 90 | 15.1 |1.48 | 0.007 ! 0.190 3.2
TODW 5.01{ 5.15 !0.16! 3.81 90 || 19,0 [1.85 | 0,011 | 0,267 ; 32.2.
7.08| 4.5 {0315 5.9 91 4 26,7 | 2.61 0,022 | 0,415 | 318,

9.23| 5.83 |0.56| 8.6 90 | 34.9 }3.42 | 0.059 | 0.605 ] 32.2
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: TABLE B-42
FLOW RESISTANCE OF 30 x 250 TDDW WIRE CLOTH
Fluid: Gaseous Nitrogen

Sample Nunber

Inlet Tare 1 2 Avg. | Avg.

Press JFlow, | SCEM| ACFM| &P|xet AP| Temp |Net &P| Tem AP | Temp
esa JSCAM | e | inZ | psid| psid | °F | psid SFT| psid | °F

W:‘—""—_———ﬂ

0.84]2.53 | 0.74}.005 010} 78 .015 78 .013 178
1.76 5.30 | 1.56] .025 0651 78 0751 78 070178
50 | 2.65/7.98 2,35] .063 1371 78 | 137 | 78 137 178
3.06}9.22 2,71 .087 } 173 | 78 173 78 .17: 78
4,25/ 12.80] 3.76] +130 390 78 .390 78 .390 178

5.6 {16.9 | 0.62} .024 056 71 056 | 73 .056 | 72
8.5]25.6 | 0.94]..047 JA131 71 .093 73 103172
400 | 17.0] 51.2 1.88 .145 .455] 70 A751 73 465} 71.5
. 2545[ 76,8 2.82] .28 1.12| 68 | 1.17 |- 71 | 1.15] 69.5
34,00 102,4] 3.76] .45 2,05 66 | 2.15 68 2.10 | 67
40,0 120.4] 4.43} .59 2.51 64 | 3.11] 66 | 3.01 ] 65

8.6125.9| 0,76 0,06 +100 75 .100 76 «100] 75.5
16,7} 50,3 1.48 0.22 «380 7 .410 75 .3951 75
500 25.3 76.2 2.24 0,52 .880 73 . 980 74 930} 73.5
28,9 90.1 2,63 0,71 1,59 73 1./9 73 { 1.591] 73

42,8 128.9 3.79 1.45 2,95 70 | 3.05 71 3.00| 70.5
ZS.é 76.8 0.74 0.1 0.36 77 | 0.35 76| 0.36] 7643
42,3.128 1.23 9.26 1.09 76 | 1.14 76| 1.121 76

) 1500 | 55,0 160 1,57 0.37 1,55 76 | 1.35 74 1,431 75
35.0 256 2,54 0.95 3.85 751 4.25 74 4,051 7445
102 307 5.0k 1.5 5,30 74 5.10 75 5.20) 73,5
133 401 3.93 2.4 9.60 74 9,00 73 9,60 73.5




TABLE 3-43

FLOW RESISTANCE CF 80 x 700 TDDW WIRE CLOTH
Fluid: Gaseous Nitrogen

Sample Number

Inlet Tare 1 2 Avg. | Avg.
Press Flow, | SCE! _g_C__IZa‘_\_I_ OP|Net AP| Temp [Net AP| Temp LP | Tenmp

psia [SCFM | in? | in psid psid | °F | psid °F

e T T e

0.84 {2.53 | 0.74§.005 025 78 0251 73 | .025 }75.5
1,76 | 5.30 | 1.56§.025 0751 78 075 73 | 4075 }7S.5
50 12,65 | 7.98 2.35] 063 JA37 1 78 147} 73 142 175.5
3.06 | 9.22 2,71} 4087 o173 78 LJA83 | 73 .178 1 75.5
4,25 12,80 3.76{ .180 380 78 J400 1 73 «390 | 75.5

5.6 |16.9 | 6.62|.024 0361 80 056 | 75 086 | 7745
8.5 25,6 | 0.94[..047 103} 79 «123 75 113 |77
400 {17.0 | 51.2 | 1.88f .145 4351 79 415 74 .425 [ 76.5
25,5 | 76.8 2.82 .28 1,02 79 1.02 73 1.02 | 76
34,0 | 102.4 3.76f .45 1.85] 76 | 1.85] 70} 1.85173
40,0 { 120.4 4.43 .59 2.71 74 2,61 68 2.66 171

18.6 25,9 0.76 0.06 0951 78 .100 73 .098 | 75.5
16.7 | 50.3 1.48 0.22 370 76 .380 72 .375) 74
500 } 25,31 76.2 «24 0.52 830} 73 <730 70 .780 71.5

29.9 1] 90.1 2 68 0.71 1,14 70 | 1.19 68 1.17 ] 69

42,81 128.9 3.79 1.45 2,55 68 2,55 67 2,55 6745
25,5 ] 76.8 0.79 0.1 0,34 77 0.33 77 0.34) 77
42 128 1,29 0.26) 1,04 77 0.99 77 1.021 77
1500 5:.0 160 1,57 0,37 1,25 75 1.33 75 1,281 75
85.0 ] 256 2,54 0,95 3.35 74 3.35 74 3.351 74
102 307 5,04 1.5 4,301 74 ] 4.25 74 28] 74
133 | 401 3.93 2.4 8.60 74 8.60 74 8.60 | 74

77




TABLE B-44

FLOW RESISTANCE OF 165 x 1400 TDDY WIRE CLOTH
Fluid: Gaseous Nitrogen

Sample Nunber

Inlet Tare 1 2 Avg. Avg.
psia |SCRM in? in’ | Psid| psid | °F | psid | °F psid | °F

0.84 |2.53 | 0.74; 005} .035 76 035 | 79 1.035 |77.5
1,76 |5.30 | 1.56] 025 1051 76 105 | 79 |.105 17745
50 {2.65 {7.98 2.35) 063 .177 76 187 79 [.182 |77.5
3,06 19,22 | 2,71} .087 $223 1 76 233 | 79 |.228 |77.5
4,25 {12.80] 3.76] .180 460} 76 440 | 78 |.450 |77

5.6 |16.9 | 0.62[ .024f 051 80 .046 77 |.049 |7
18,5 |25.6 | 0.94 .047 W123 1 79 113 76 {.118. |7
400 |17.0 |51.2 | 1.88] .145 445 ] 79 475 76 |.460 |7
25.5 | 76.8 |- 2.82f .28 | 1.07 78 | 1.12] 75 |1.10 |7

34.0 | 102.4] 3.76] .45 | 1.90 76 2,05 | 75 j1.98 7545
40.0 |120.4] 4.43) .59 2.61 | 76 2,91 75 |2.76 }7S.5

8.6 25.9 | 0.76] 0.06] 0.10} 68 0,10} 76 |0.10 |72 '
16.7 | 50.3 | 1.48 0.22f 0.39 65 0.38 74 |0.385 | 69.5

500 |25.3 | 76.2 | 2.24] 0.52 0.88] 64 0.88 1 74 |0.88 |69
29.9 | 80.1 2.65] 0.7 1.29} 63 | 1.29 72 |1.29 [67.5

42.8 | 128,90 3.79] 1.45 2.73 62 2,851 72 12.80 |67
25,5 | 76.8 0.75 0.1 0.34} 78 0.37 77 10,36 | 7745
42,5128 1,25 0,26 1,04 77 1,090} 76 {1.07 7645
1500 | 55,0 | 1060 1,57 0437 28 74 1,33 75 {1.31 7445
85.0} 256 2,51 0.9% 3.451 74 3,08 75 | 3.55 | 74.5

102 307 3.0l 1.8 5,70 74 5,40 74 ]5.55 |74

133 | 401 3.9¥ 2.4 9.90 73 10.6] 73]10.,3 {73




TABLE B-45
FLOW RESISTANCE OF 325 x 2300 TDDW WIRE CLOTH

Fluid: Gaseous Nitrogen

Sample Number

Inlet Tare 1 2 Avg. | Aavg.
PreSS FIOW SCF” _ég£¥ Zﬁp Net‘ap Tem Netlap Te 4Ap Temp
oeia JSCRI | 3.2 | 5oZ | Psid| psid | °F | psid ¥’ | psid | °F

0.84 |2.53 |0.74 {.005} .105} 78 095} 72 (0,10 |78
1,76 | 5.30 |1.56 |.025 245 78 «235 | 72 {0.24 |75
50 {2.65 |7.98 |2.35 ].063 ] .417 | 77 397 1 72 |0.41 |74.5
3,06 |9.22 {2.71 |.087 503} 77 4831 73 |0.49 |75

_E; 4,25 | 12.80 3.76 | .180 9201 76 .920 1 73 |0.,92 }74.5
. 5.6 |16.9 10.62 |.024 096 | 80 0906 | 80 {.096 |80
K 8.5 |25.6 10,94 |..047 2223 | 80 .223| 80 [.223 |80
5 400 17,0 | 51.2 |1.88 | .145 .7651 80 .765| 78 |.765 |79
4 25.5 | 76,8 | 2.82 | .28 1,721 78 1,72 76 |1.72 177
it 34,0 | 102.4/ 35,76 | .45 3.05| 76 | 3,00} 76 {3.03 76
‘8 40,0 | 120.4] 4,43 | .59 4,21 76 | 4.11| 76 |4.16 |76

8.6 l25.9]c¢c.76 |0.06) .19 73 | 0.18| 69 {0.19 1
116.7 | 50.3 | 1.48 | 0.22| .64 723 1 0.63] 68 {0.64 | 70.5

=4 500 | 25.3 | 76.2 | 2.24 | 0.52 1,38 69 1,38 66 | 1.38 67.5
5 . 29,91 90,1 12,65} 0.71 1,94 67 1.89 63 {1.92 65
;&:g 42,8 1128.9 3.79 | 1.45 4,05 65 3.95 62 14.00 63.5
%§ 25.5| 76.8 { 0.75 1 0.1 0.54 78 0.54 77 | 0.54 77.5
ﬁﬁ‘ ) 4u03 ‘1,8 1.25 0026 1 59 78 1054 77 1057 77‘5

A 1500 } 5.0 160 1.57 1 0,37 2.03 7 1,838 75 11,96 75.5

-3 8$5.0] 236 2,511 0,95 4,55} 75 4,55 75 | 4.55 75
£8 102 307 3,011 1.5 7.00 75 7.00 74 17.00 74,5

“%Q 133 401 3.93 2.4 12.1 74 11.8 73 12.0 7305




TABLE B-46
FLOX RESISTANCE OF 30 x 250 TDOW FLONING GASEQUS QYYGEN

;

1
Test | Inlet Flow Rate i Tare Net
No. ; Press.,! Areg, Tenp e ran Py AP,
= ' psia in *F ACFM/in® i SCFM/in- | psid psid
o 4.2 | 0.76 \ 2,47 0.01) | 0,008
4.7 65.8 | 1.5? i 5,28 0.036 | 0.046
4.1 67.2 2.43 | 8,00 0.080 : 0.168
? 48.1 | 0.3167 ! 3.3 3.40 | 104 0.183 | 0,193
46.8 79.0 | 4.3° 13.09 0.232 ' 0.313
: $1.3 2e'8 | 533 | 1sier | ous0s  0.513
- 53,3 8.7 | 4,38 i 14,90 L2781 0,340 |
: 50.6 81.4 | 3.2 i 13.55 0.16¢ ! 0.222!
- 49,3 79.1 | 2.52 , 8.32 0.080 * 0.123
—, $0.0 76.5 | 1.58 P 5432 0.036 : 0,058
50.6 73.2 | 0.7¢ . 2459 ¢.012 0,013
50.% Sh.3  0.73 2.55 0.013 0.008 !
_ 49,9 §9.5 1,50 © 8,20 0.034 0,045
_ 49.3 82.6 ° 2.34 7.7 1 0.079 1 0.097
. 49.9 67.3 ' 3.2? . 11.18 4 0.156 ~ 0.163
'l 49.8 | 0.3167 | 731 ¢ 4,24 . 14,14 0.248 0,259 |
48.6 23.7 1 5.2 16.90 0.357 , 0.414 |
_ 50.5 88.§ . 4.31 11.3% 0.2583 ; 0.249
49,3 39.0 | 3.40 11.¢0 0.151 ; 0.152
g $0.5 84.0 | 2.41° 8.08 0,080 ! 2.087
30.5 76,1 | 1.54 5.28 0.036 ! 0,040
= 47.3 68.3 | 0.73 | 2.34 0.011 1} 0.003
50.5 78.7 | 0.7% 2.52 | 0,012 |0.010
48.0 74,3 ¢ 1.47 4,75 0.033 [ 0,047
B 51.8 71.6  2.18 7.61 0.080 | 0.103
- 45.6 71.7 | 3.08 10,08 0.140 10.137
43.0 71.6 @ 3,90 12.69 0.222 | 0.288
8A 4.0 | 0.3349 72,2  4.87 15.3§ 0.351 1 0.441 !
48.0 72.1 | 3.9§ 12,86 0.229 10,298 i
49.3 7.7 3.15 10,51 0,153 | 0.198
4.0 71.0 | 2.2§ 7.34 0.074 | 0.116
50,5 70.9 | 1.46 5,01 0.036 10,052
49.3 m.8 | 0,78 2.50 0.012 0.012
~ 49.3 65.9 | 0.75 2.52 ¢.012 |]0.010
s1.8 66.6 | 1.49 5.28 0.040 | 0.048
49.3 6s.7 | 2.26 7.6% 0.082 0,108
48.0 66.4 | 3.09 l 10.18 0.142 10,179
47.3 68.0 | 3.86 12.50 0.215 0.277
9 49.9 | 0.3349 | 71,7 4.78 ' 16,18 0.366 | 0.403
48.6 75.0 | 3.90 12,82 0.227 |0.273
51.8 72.9 | 8,07 10.78 0.161 0,176
_ $0.5 72.2 | 2.21 7.56 0.080 :0.100
- 53.8 72.2 | 1.44 5,23 0.039 |0.045
50.5 70.6 | 0.72 2.46 0.012 |0.009
400.8 7.1 | 0.73 19,77 0.071 |0.067
400.8 | 74,7 1.58 42,70 0.208 |0.432
402.1 72.3 | 2.38 64.83 0.498 (0,991
400.8 172,2 | 3.23 87.71 0.97% 11,821
$99.6 171,88  4.18 113.36 1,701 3,005
11A 399.6 | 0.3167 |70.0 5,21 141.72 2.778 |s.028
398.9 68.7 | 4.18 113.86 1.717 13.012
402.7 67.5 | 3.28 89.63 1.024 11,824
402.2 65.8 | 2.36 65,23 0.512 ]0.960
400.2 68.9 | 1.89 43.26 0.212 :0.437
401.5 | 68.9 | 0.79 1,62 0.07¢ '0,072
398.4 84,8 | 0.76 20,10 0.072 0,064 |
399,90 20.4 1.58 42,18 0.202 0,390
400.5 70.5 2.490 65.3 0.513 .0.834
400.3 69.6 | 3.27 89.19  '1.025 .1,088
10A 399.0 |0.3107 [63.6 |4.17 113,48 (1,720 '2.826
400.9 65.7 $.09 140,09  j2.°03 la.aao ‘
. 399.0 65.6 | 4.13 113.00  -1,713 12,780
307.8 65.1 3.26 88,99 11,007 11,677
395.2 65.4 | 2.43 06 07 -n.x2e loo9te
$92.7 65.4 1.56 41,18 0,207 |0.368
376.2 66.0 |0.77 19,83 0.071 10.002
402.8 61,8 10.76 21,11 0,0°4  '0.076
401.6 60,0 1.56 12.86 2207 0,416
4n0.9 68.1 2,38 03.33 0.510 10,945
400.3 88,4 3,24 88,77 1.610 !1.786
1n 308.4 10,3167 87,8 3,20 111,49 1,547 .Ml
100.% ' 6?1 5.18 141,80 1.°h5 14,010
0.0 | Lan. 4 1,28 116,31 1.817 3.017
400.9 b8 3.28 90,17 1.0%0  [1.n18
ann.3 2. 2.39 £4.%9 0,808 [0.947
int.e . 1.58 4,3 0,108 (0,403
40,y | 2.0 |0.79 1.0 io.ovs 0,078
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TABLE B-48
FLOW RESISTANCE OF 103 x 1400 T0ONW FLOXING GASEQUS OXYGEN

B A ]

e

[ Inlet Flow Rate Tare Nat
Teat | Press,, | Areq, | Temp = == {Pr | 2P,
No. ! psis in~ *F | AcRW/in? | scRM/ind | peid | psid
H 18,3 04,5 0.76 .5 0.011 | 0,038
! s1.3 66,5 | 1.51 5.31 0.03? | 0.102
! 1.1 70.2 | 2.38 7,77 0.675 | 0.1%
\ 51.3 | 2.7 0 5.8 11.39 | 0.162 ' 0.298
[ 30.6 76,3 4.23 | 14,82 ; 0.358. 0.409
| 20 43,7 [0.316° | 79,1 5.43 17.70 0.392 0,553
i 50.6 *4.9 : 4.35 14,75 LTl 0.422
- I $0.6 7.9 ' 3.38 11.40 0.160  0.297
: | 493 75.9  2.41 .01 | 0.078 0,187
boas 73.1 ¢ 1.48 i.86 0.031  0.1€3
. 8§71 69.5 . 0.79 3.07 0.014 0,037 1
I s0.0 U746 0 0.79 2066 | 0,012 0,032 |
! %0.6 | 76,7 © 1.8 $.50 | 0.038 5.034 |
50.6 A R R Y 8.38 | 0035 0.16d
39.3 | 78.9 - 3.31 11.38 0.387  0.265
T S P 79.7 . 3.40 {143 Jakr o 0.383
19 i8.% fo.sae7 [ 80i3  sias | o170% | oldes  olen2 |
$0.0 80.3 ' .44 i 14.81 0.275  €.389 |
49.3 t 79.7 + 3.48 11.47 0.163  0.272 !
50.0 179.0 + 2.48 8.29 0.085 0.170
49.3 77.9 . 1.7 s.21 0.635 ; 0.094
50.3 I 76.1 , 0.79 2.66 0.012 ! 0.038
50.6 i 56,0 ! 0.72 2.53 0.012 | 0.03%
P 4841 $9.1 - 1.40 4.68 0.032 0.%98
$0.0 ! 61,9 2.16 7.48 ! 0,077 0,179
, 49.3 {645 3.0 10.38 . ' 0.148 0.284
51.3 86.1 . 3.86 13.36 0.256 . 0.404
[ 51 50.0 |0.3349 | 66.4 4,78 16.37 0.375 ' 0.541
' $1.9 64.9 ; 3.88 13.84 0.267 ! 0.411
50.0 63.8 | 3.08 10.59 0.i56 | 0.293
' 49,3 62,2 | 2.20 . 7.5 9.079 | 0.188
‘ 50.6 60.8 | 1.42 , 4.97 ' 0.0%5 | 0.102
' 49.3 60,2 | 0.72 | 2.45 | 0.012 | 0.037
v .
401.6 $9.9 | 0.79 | 22,00 0.077 ; 0.098
401.6 67.4 ' 1.85 a2.s¢ | 0,206 {0,429
401.6 70.7 | 2.3 64.82 ! 0,500 ! 0.959
400.9 71.3 | 3.24 88,31 | 0.998 | 1.716
s 4no.3 |{0.3167 |s88.7 | 4.8 114,10 1.780 | 2.733
400.9 67.7 | S.21 112,50 2.824 | 4.450
399.0 66.7 | 4.22 1247 1.789 | 2,018
199.7 74.4 | 3,27 83.18 0.979 ! 1.758
498.0 85.5 | 2.18 62,87 0.465 | 0.964
399.7 91.5 | 1.54 40.3§ 0.187 ! 0.413 )
400.9 79.3 | 0.79 217 ! 3.074 | 0.097
398.5 78.4 | 0.75 ! 19.93 1 0.074 1 0.090 |
408.0 79.7 | 1.47 40.15 0.203 | 0.421 |
403.0 7e.7 | 2.26 61.01 0.502 | 0.885
462.3 77.5 | 3.10 85.66 1,001 | 1.610
24 $95.8 |n.3349 |re.4 | 4.00 107.62 1.727 | 2.583
397.3 75.3 | 4.93 131.93 2.686 | 4.173
397.3 75.1 | 4,45 119.18 2.156 | 3,277
403.6 ‘15.7 3.49 94,90 1.315 12,022
400.4 bisia | 2in 7315 | o.de s |
397.9 75.3 | 1.8¢ 49,36 0.31¢ , 0,599
397,58 f7s.e 13 30.26 10,124 ' 0.246
401,84 j69.4 1 0.72 19.62 | 0.073 | 0.665
- 4 396.1 f20.8 ' 1.36 38.88 10,194 © 0,338
402.4 cr1.7 1o2i2a 82,22 | 0.516 :0.781 !
2 401.2 (6807 1 3000 i adiee [ 1.034 L.l9a |
fee A4 22A 39,3 .0.3349 [67.6 | 3.98 107,88 ' 1.736 ' 2.0°8
(=] 390,13 | 167,85 | 4.93 134,85 ' 2,808 3.450 .
<2} 399,12 173.3 4,02 100,50 1,773 2,152
* 398.¢ 78,2 l 3.06 81.73 |0.939 1.331
= 399,90 81,0 | 2,20 79,48 10,396 | 0,760
=k 398,06 (8.2 | 1 3948 21%p 0,340 |
< 399.3 1728 | 0.7 20.1¢ 0.0°3 1 0.u80
e o e - o AL
E% R se0.9 65.8 1 0.63 1°.20 . 65.8  0.164
5 :a 1.8 ! 60,9 | .45 l 20,93 &b.e 0,108 |
a 399, 9 714 ! 03 100 28 TR I P !
QEI so8.0 7.2 ) 3 UNE 0% KRNI S TS )
& 22 30°.4 [0.3348 RO o pesoes oAt s | :
& 10410 Ters L oaian  rstae)osuls Ay
e 10800 A0 BTN S USRI N B H ’
e o 3924 “3,0 ' e Poasoes 0 =ve byLaas g :
9,6 ThlN 2,22 Lo, e “h,0 0,830 [
T 6.2 1 1,32 VA tend 03 |
tom, 0 *5.2 1 a.en 16,02 | T5.1 0 0.082
[P T R TR T B B




i | i ' ;
1
L] ¢ t 1 1 1 ' 1
§
. FLOW PESISTANCE OF X3% x 3%00 Pk _{LONING GASTOUS OXVECN
:: Inlet ! 1 | Tare Net
Test] Press.,| Areq, | Temp L "?" Rate 3 . \P, AP,
Ko.! psia in F i ACFW/ins | SCTM/in€ ¥ “psid Ppeid
49.3 85.4 | 0.7 2.67 | g.012 | o.054
4".7 67.2 | 1,54 $.15 . 0.035 { 0.215
50.0 70.2 | 2.44 8.28 0.085 | 0.436
51.3 ?3.3 1 3.37 11.69 ¢.171 | 0.703
s 48,7 | 0.31¢? 7g.g 433 11e o.z;o {'2§:
R R I O vid B e+ S Sy
49.3 82.2 | sier . 111 | oniss | olena
48.1 80.6 | 2.49 N1 0.080 | 0.436
49.3 8.6 | 1058 .14 0.034  0.218!
42.2 69.2 ! 0.77 223 0.030 ' 0.107!
49.; ; 72.2 g.ss s.:g g.ggs : 2.533;
‘6- ' . °.o -‘6 7. . 17 Ve N
43.0 io89.7 ! 8,27 10,71 0.144 ; 0.673!
.3 1 6.8 | 4,14 13.37 0.222 | £.800]
g eme g dem lemiins
o L 308 | 333 11050 ! 0.153  0.636.
47.3 71.0 | 2.30 722 | 0.074 ' 0.445.
51.2 7.4 1 1.60 5.5§ 0.040 . 0.258:
4.2 70.9 | ©.78 2.24 0.010 ! 0.108
49.3 67.6 | 0.72 2.41 0.012 * 0,090
48,1 - 69.3 | 1.60 5,26 0.036 i 0.216!
£9.3 . 71.6 | 2.49 8.33 0.087 & 0.365
4.7 72.9 | 3.35 T 11,36 0.160 | G.5611
49,3 73.9 | 449 . 14,99 0.278 | 0.793
WOl m3ieme|mnlgnwm | e s
46.8 | 72,3 | 3.3% 10,63 | 0.120 : 0.590;
48.7 72.2 | 237 | 817 0.082 | 0.3871
48.1 71,8 | 1.53 & 4,99 0.032 | 0.2301
S1.3 0.7 | 078 i 2 0.013 i 0.097!
1 51,2 9.7 | 0,69 | 2,44 | 0.1z | 0.20] |
51.2 03.4 | 2.28 7.96 0.089 | 0.446! ;
: 50.5 67.1 | 3.09 10.70 0.160 | 0.686 . '

4 4.0 72,5 | 3.99 12,96 0.232 | 0.937;

‘ S = B Ll B K R ST TR |
- : 49, Ly * 'R 13.14 . . ’

] 51.8 6.3 . 3.08 10.65 0.156 © 0,692, |
K 48.6 78,2 ! 2.22 N N Y 0.074 ; 0.452' '
= 46.7 69.4 1.2 i 4.51 0.030 | 0.266 i

~ 50.5 64,4 - G.72 2.49 0.012 | 0.111 :
- 399.8 | s8.5  0.72 19,94 0.074 | 0.159
= 40,7 - 63,9 1.46 40,46 0.208 | 0.62¢!

K. 399.8 66.5 . 2.28 61.53 0.504 | 1.363 i
3 402.3 67.7 | 3.08 84,67 - 1.021 | 2,429
131 393.5 6.4 3.93 106,84 . 1,687 | 3.790
~g 28 $99.2 0.3349 | 68.4 | 4.87 132,66 2.718 | 6.086 |
| . 399.2 68,5 | 3.9 107.28 1.721 | 3.784 |

: €01.1 68.4 | 3.00 84,47 1.011 | 2.450 | i

-9 401.1 68,3 | 2.26 i 61,77 0.519 | 1.367 i |
¥ 399.2 | €8.1 | 1.48 ' 40,38 0.211 | 0.640 3
= 398.8 | 67.4 | 0.69 18,77 0,071 ! .15

] T |
= s02.3 ! V57,3 ¢ 0.81 - 22,62 | 0.0e2 ! 0,191 |
= 400.4 i 56.6 1.40 . 39,13 0.197 | 0.531 ;
= . 397.8 | ' $5.4 2.30 ' 63,93 | 0.555 | 1.190 !
= R R B R ;
B t 28A , 394.1 '0.3349 1 64,8 | .70 (129,52 2.583 I $.700 «
] R cens |30 ‘et Lok el - |

g ' & oot | i 2000 | 2022 80.95 | 0.403 | 3008

: v EB 398.5 | P20.7 1 1.as ! ossoer 00193 400389 . |
Ei' T 04 . 396.0 I P2 | oo 19.27 | 0.073 ; 0.16%

» o T —_ P et

% 2} P 404.0 | 223 | 0.7 19.62 | 0,073 © 0,208

= 403.3 0503 | 1oa1 |osal2e | ooiass iota

B . \ ol 399.6 ! 1 86,0 | 2.26 . $9.76 10,37 - 1,672 ]

K » ta &) 403.4 | | 3.9 .04 PoA2.aY ! 0,961 | 2,986

| . < 399.0 | 1 82,1 | 3.9 110543 0 1,638 14,002

-' CBR pe )t uh gt gen g g *

¥ p 00. 1 i f 3¢ ' . P L) B P 3
| bl :a 398.9 | 0.5 | 3.0 DANLSA 0030 2,30

A ¢ o 398.0 | A2 | 2.6 | nit, 28 . 0,388 1.u01

' . 25 3085 | N R Y R TIT] g0 0,73
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TABLE B-~%50

E.‘LOW RESISTANCE OF TDDW WIRE CLOTH

Fluid: Gaseous Helium
Grade Of Inlet | Flow | SCEM [ ACEM Tare Net AP | Temp
wire Cloth Press ! SCFM in in AN psid F
' psia | | psid
1.40 | 3,78 1.11 0 0.17 78
2.20 ' 5.93| 1.74 0.010 | 0.26 78
S0 2,70 ; 7.28 | 2.14 0.015 | 0.305 78
3.22 ' 8.69 | 2,55 0.0215 | 0.358 78
4.55 12.27°' 3.61 0.030 i 0.46 78
325 X 2300 . I
15.0 © 40.5 ! 1.49 0.045 | 0.265 77
400 22.4 | 60.4 | 2.22 0.09 0.43 78
29.7 | 80.1 | 2,94 0.17 0.60 78
35.0 ! 94.4 | 3.47 0.19 0.77 78 |
. {
1.40°| 3.78 | 1.11 0 0.06 78 |
2.20 | 5.93| 1.74 0.010 | 0.08 78
50 2.79 | 7.28 1 2.14 0.015 | 0.10 78
3.22 | 8.69 | 2.55 0.0215 | 0,118 78
455 | 12.27 | 3.6 0.030 | 0.16 78
165 X 1400 .
TDDW 11.3 | 30.5 | 1.12 0.025 | 0.062 76
15.0 | 40.5 | 1.49 0.045 | 0.095 76
400 22.4 | 60.4 | 2.22 0.09 0.15 73
29.7 | 80.1 | 2,94 0.17 0.19 74
35.0 | 94.4 | 3.47 0.19 0.27 75
1.40 | 3.78! 1,02 | o 0.03 78
. 2.20 5.93 | 1.74 | 0.010 0.045 78 |
50 2.70 | 7.28 | 2.14 : 0,015 | 0.055 78
3.22 | 8.691 2,55 . 0.0215 . 0.068 78 |
4.55 | 12,27 | 3.61 ' 0.030 0.090 78 |
80 X 700 : : ——
_TDDW 11.3 30.5 1,12 i 0,025 | 0,045 78 |
15.0 ! 40.5 | 1.49 ! 0.045 0.065 78 |
400 22,4 | 60.4 | 2.22 | 0.09 0.120 78 |
29,7 | 80.1 |, 2,94 | 0.17 0.180 78 |
35.0 | 94.4 - 3.47 : 0.19 0.280 78
1.40 | 3,78 ! 1,11 ! o 0.019 77 |
2,20 , 5.93° 1.74 ! €.010 ; 0.0255 | 77 |
50 2,70 1 7.28 ¢ 2,14 i 0.015 ! 0.032 77 |
3,22, 8.69 ¢ 2,55  0.0215 - 0,040 77
4.55 ; 12.27 | 3,61 , 0.030 . 0.057 77 !
3C X 250 | - : ; - —
TDD: 11.3 | 30.5 { 1.12 | 0.025 | 0,033 78
15.0 ! 40.5 | 1,49 | 0.045 | 0.050 78
409 22.4 | 60.4 2.22 ! 0.09 0.105 78
29.7 ' 80,1 ; 2.94 | 0.17 | o0.160 78
3.0 1944 | 3,47 1§ 0.9 I 0.272 78
e ! : — e




TABLE B-51

FLOW RESISTANCE OF PDSW WIRE CLOTH
Fluid: Gaseous Helium

RIALE LI SHICD e IO AVRIUTIN L YRR EER,

= Grade of Inlet Flow SCEM ACEM Tare Net AP | Temp ;
= Wire Cloth Press SCFM in an ap psid Op i
= psia psid !

= 1.40 { 3.78) 1.11 |0 0.018 | 79
- 2,20 : 5.93| 1.74 0.010 0.020 79 |
i 50 2.70 | 7.28| 2.14 0.015 0.024 79 |
E 3.22 | 8.es| 2.55 | 0.0215 | 0.0265 | 79 ;
E 4.55 ! 12,27| 3.61 0.030 0.037 79 ‘
- 80 X 400 ! T T
15.0 | 40.5 | 1.49 0.045 0.019 78 i
k‘ 400 22.4 | 60.4 | 2.22 0.09 0.030 78 ;
_ 29.7 | 80.1 | 2.94 0.17 0.028 78 ,
E 35.0 | 94.4 | 3.47 0.19 0.070 78 |

Eﬁ 1.40 | 3.78; IL.1I 0 0.01 77

- 2,20 | 5.93} 1.74 0.010 0.009 77 g
o 50 2,70 | 7.28| 2.14 0.015 0.01 77 |
: 3.22 | 8.69| 2.55 0.0215 | 0,01l 77 !
; 4.55 | 12,27, 3.61 0.030 0.0145 | 77 i
R 30 X 150 ;
; P 15.0 | 40.5 | 1.49 0.045 0.002 : 78 .
400 22.4 i 60.4 2,22 0.09 0.01 78 !
29.7 | 80.1 | 2.94 .17 -0.003 78 :

35.0 | 94.4 | 3.47 0.19 0.039 78
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TABLE B-54

HYDROGEN

FLOW RESISTANCE OF 80 x 705 TDDW FLOWING GASEOUS
Inlet . 2 2 Tare Net
Test Press Arey Temp | ACFM/in SCFM/in AP AP
Ne. psia in~ *F psid | psid
46,1 87.6 2.30 6.99 .013 | .031
50.5 87.4 1.63 5.41 .009 | .01S
49.9 87.3 2.50 8.21 .017 | .028
48.0 87.0 3.39 10.72 027 | .043
47.4 86.6 4,26 13.32 .041 | .058
39 47.4 | 0.3349 | 85.7 5.09 15.92 .056 | .076
48.6 85.6 4,28 13.68 042 | .058
49,9 86.1 3,37 11.10 .029 | .042
49.3 86.8 2.54 8.26 .017 | .030
50.3 87.2 1.64 5.48 .009 | ,017
50,5 87.6 .64 2.15 .003 | .00S
51.0 59.5 |74 2463 ‘003 0008
49.7 60.0 1.61 5.55 007 | .021
49.1 60.0 2.44 8.29 015 | ,032
47.8 60.0 3.27 10.85 .024 | 049 |
40 47.1 | 0.3349 | 60.2 4,04 13.22 .035 | .065
47.8 60.4 4,94 16,37 .054 | .083
47.8 60.6 4.07 13.47 037 | .063
49.1 60.9 3.26 11.08 .025 | 048
51.0 61.1 2.40 8.46 L015 | ,034
50.3 61.4 1.58 5.52 .007 | .022
§1.0 61.4 .78 2.75 .003 | .011
73.8 50.9 .66 2.26 003 | .002
71.9 49.6 1.57 §.27 .008 | 011!
68.4 49,6 2.33 7.88 L016 | 017!
66.2 49.6 3.14 10.67 .027 | .026
65.8 49.0 3.93 13.20 040 | .036°
4 66.3 | 0.3349 | 50.2 4,74 16.34 059 | .041:
67.6 50.9 3.89 13.53 L0481 | .03S -
68.7 50.9 3.04 10,54 J027 | J029°
69.3 0.9 2.27 7.88 L016 | .023°
69.7 50.9 1.45 5.03 L008 | 017 ;
70.3 51.5 .69 2.42 .003 | 012
396, 4 81.4 .75 19.72 L016 | .016
397.0 7942 1.48 39,40 .038 | .046
396.4 75.4 2.19 $8.55 | .071 | .083
393.9 74.1 3.03 80.59 , .125 | .135
394.5 72.6 3.71 99,18 | .185 ! .192
42 394.5 | 0.3349 | 72.0 4,34 116,01 . .249 | .305
393.9 72.5 3.79 101.03 ' .193 | .198
396.4 72.9 3.01 80.87 127 | 135}
387.0 74.5 1.48 39,65 ¢ .039 | 045
396.4 75.2 1.50 39,95 ; .039 | 0461
400.8 76,3 RE 19.50 016 ! 014
400.8 | 61.7 .70 19.50 . .016 | .023'
399.6 1 62.1 1.51 41.64 - .042 1 .070
399.6 66,4 2,15 58,00 L0721 1228
399.6 68.0 2,99 | 81.67 1 .129 }..207,
401.5 68.8 3.78 | 103,38 i .202 ¢ 3151
43 402.1 : 0.3349 | 69.4 ' d.48 | 122,81 1 277 & L4563
$97.1 | 68.9 | 3.75 101,65 . .195 ; W3111
399.6 | 68,9 : 3.01 $2.00 SEIRE NI e Y
400.2 | 68.5 | 2.18 59.47 2079 .120 !
4002 | 63,0 | 1.43 30,47 | .038 | .0s7|
402.7 67.4 | .75 20061 ' 017 ' 015
395.3 ! 79.4 .76 20,01 | 016 i .02
395,3 80.6 1.47 38,83 L0357 1,073
397,8 82.6 2,13 §6.39 L0067 | 2129 ]
396.5 83.3 2,97 78,09 119 | .219
398.4 82.0 3,75 99,49 J188 | .326 |
e | 39702 | 0.3349 | 73.8 | d.50 | 119.50 265 | o471
399,1 77.1 3.74 110032 189 | L3271
399,7 | 75,9 3.92 81,38 J128 | L2258
397.8 75,4 2,16 §7.77 L070 | 129
401.6 73,8 1.51 10,83 039 | 072
402,8 74,5 75 | 20,38 017 | .020
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SPECIFIC GRAVITY OF LIQUID OXYGEN

Tenperature
(°F)

-349.4
-342.2
-333.2
-306.2
-297.2
-201.4
-184.3

Specific Gravity =

Source: Design Data for Pressurized Gas Systems

Speéific
Gravity

1.236
1,244
1,221
©1.173
1.150
1,125
0.962
0.861
0.767 .
0.668
0.594

-0.0000164187 (°F) 2

Stanford Research Institute

VISCOSITY OF LIQUID OXYGEN

Temperature
(°F)

-320.28
-315.6
-297.6
-259.8
=-233.16

Viwcosity (cp)

Viscosity
(cp)
0.273
0.250
0.190
0.123
0.110

= 1.2139 + 0.0095327939 (°F)
+ 0.0000205387 (°F)
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1.0

2.0

3.0

3.2

3.1.1

3.102

3.2

3.2.1

a3

3.3.2

3.3.2.1

™P-1
FLOW RESISTANCE TEST

scope .

This procedure describes the test methods.and cquipment to be used in determin~
ing the flow resistance (pressure drop) characteristics of various filter media
in a.liquié flow system. This procedure may also be used for determining the

flow resistance of filter assemblies.

TEST LIQUIDS
Any liquid of interest may be used for testing. However, special precautions

must be taken when testing with toxic’ flammable or cyrogenic liquids.
PROCEDURE

General

The equipwent schematic is shown in Figure 1.

When testing filter madia alone, it is necesnary to pfovide a holding fixture
or case to enclose the media samplc. #ilter assenmblies may be connected direct-

ly into the test system.

Tast Set-Up

The test item is installed in the test system with piezometer tubes attached

directly to the inlet and outlet ports of the test ltem. The piezometer pres-
sure tap muit be located at least focur (4) times the tube inside diameter up-
stream and at least ten (10) times the tube inside diameter downatream of any

other connection using straight rigid lines.

Pressure Dl‘gg Measurement

Gross Pressure Drop

With the test item installed in the system, start flow and slowly increase to
the maximum flow rate to be measured. It is essential that all air be driven -
through the filter medium to avoid "blinding" of the medium. To force air
through a fine screen, it is necessary to develop a differential. pressure
across the screen in excess of the bubble-point pressure of the screen. Normal-

ly. for medis as fine as 5 or 10 microns average pore size, a differential
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3.2.1.2

3,313

3.3.1.5

3.3.2

3.3.2.1

3. 3. 2.2

3.3.2.2

3.3.3

3.3.3.1

pressure of 2 paid with water and 3 psid with hydraulic oil would be required
to force all air through the media.

set the flow at the mpaximum value planned for the test, allow to stabilize and

precord the pressure difference betweon the upstream and doyn-ttonu pressure taps.

Rspect the process of stabilising f£low and recording pressure drop at a series
of at least fiva (5) equally divided steps. This will provide five plotting
points to provide i graph of flow rate vs. pressure drop. More flow "steps"

through the flow range will provide more accurate plotting data.

After recording the pressure drop for the lowast flow point, increase flov in

a series of steps in revexse order to those selected in 3.3.1.3.

The pressure drcg vs. £f1lce rate determinations recorded in 3.3.1.4 must compare

favorably (within inecrumentation and measurement tolerances) to those obtained

4in 3.3.1.5. Higher pressure drop readings obtained in 3.3.1.4 indicate progres-

sive clogging of the filtex media and is a result of contamination of the flow
system. It is essontial that the upstream *clean~up filter® be cspable of re~
moval of all particulate contaminant which would be tiappcd by the tast .itenm,

Tare Pressure Drop

As the total pressure drop neasured in 3.3;1 inciudes the flow lines between
the pressure taps and the flow passage of the aspecimen holder or f£ilter housing,
it is necessary to determine the portion of total pressure drop contributed by

these items.

Remove the tested filter media from the apecimen holder. (If separable filter
assamblies are being tested, remove the filter clement from the assenmbly) .
Reinstall the empty holder or filter body in the test system exactly as instal-

led for the screen test.

Repeat the flow vs. pressure drop determination of 3.3.1.2 and 3.3.1.3 to deter-

mine thu pressure drop caused by the system and specimen housinj.

Determination of Net Prossure Drop

Subtract the value of the tare pressure drop form the value of the gross pres-~
sure drop to determine the prossure drop caused by the tested screen sample or

gilier element.
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3,3.3.2

If the gross pressure drop and tara pressure 4rops were recorded at different
#£luw rates, it is necessary to plot the data for each point, draw smooth curves
connecting the points and resd off the pressurs drops corresponding to specific
ficow points. Subtractica of tare fron gross readings will p:cvi.do. data pcints
for plotting “"net" pressure é&rop. )
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= Reservoir
— | Flow .
= Meter
Diffcrential
Prassure
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@ ® %
\/ Pressure 1 ;
.Gn e i
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Valve |
. . ) |
Test s\ rf |
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B FIGURE C-1 |
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1.0

2.0

3.0

3.2

™-2
COMTAMINANT TOLERANCE AND TRANSMISSION TEST

scoee .

This procedure defines a method of determining the resultant increage in differ-
ential pressurs across a filter medium at a specific flow rate of test fluid
caused by injection of controlled amounts of test contaminant into the flow sys-
tom upatream of the filter. In addition, by sampling the effluent fluid, the
meximum size of particle transaitted through tha filter may be determined as
well as the resultant contaminant distribution in the filter effluent. The

test fluid must be specified as well as the set-up and tast contaminant. Re-

sults will vary using different test fluids, contaminants, or cleanup filters.

EQUIPMENT
The schematic of a typical test system is shown in Figure 1.

TEST VAKIATIONS

Clean-up Filters
The achematic of Figure 1 shows a clean-up filter installed upstreanm of the dust

addizion valve. The test may be run with or without a clean-up filter in the
f£low circuit.

Whether or not the clean-up filter is in the circuit depends on the end usage
of the tiltcr‘being tested. If the unit is to be used as the main (mass) fil-
ter in a recirculating hydraulic system with return reserveir, the clean-up
£ilter should be by-passed during the test to simulate actual system conditions.
If the filter end usage is in a propellant or gas system where fluid passing

through is expended, a clean-up filter must be in the.circuit during test.

The reason for the abova variation in test set-~up is that in a recirculating
system, fine particles that may initially pass through the clean filter will be
carried by the recirculating f£luid and be brought back to the filter that has
become partially clogged and operates as a finer filter than when in the clean
condition. The fine material will now be trapped adding to the pressure differ-

ential across the filter.

In a non-recirculating system such as gas pressurization or propellant, the fluid
and particles that once pass through the filter are expended and cannot return.

The clean-up filter must affactively trap these fine particles in order to simu-
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late the operating conditions of non-recizculating systems.

T Al A ¥ g F T

The test report must specify the type and rating of the clean-up fiiter if
used during the test.

3.2 Gontaninant Addition Methods
Test contaminant may be added continuously or in a series of incremental adds.
Kormally, a minimum of five (5) adds are required at a naximun time interval of

four (4) minutes each.

The contaminant used for testing may be varied, but the specification or part-
icle size analysis of the tast contaminant must be recorded together with batch
number, lot number, etec.

4.0 . PROCEDURE
; 4.1 System Pressure Drop (Tare)

With the clean-up filter in the circuit, establish flow and sample the fluid
until it is determined to be clean.

. .. Install the test specimen or tha filter housing with no filter media and estab-
) 1ish flow at the specified flow rate. Record pressure drop between the pressure

taps. This ia the “tare" praasure drop and represents that portion of the total

or "gross" presaure drop contributed by the flow lines and screen holder or f£il-

ter housing.

4.2 Gross Pressure Drop
Install the filter medium to be tested in its holder or the element in its hous-

ing and establish flow at the specified fiow rate.

.

The clean-up filter may be laft in the circuit or by-passzed depending on the
type of test being conductea? (See Paragraph 3.0).

Teat contaminani, pre-waighed in individual containers or fed from a corntinucus
injection system is added through the dust valve or injection mechanism without

. changing flow rate. It is necessary to control flow rate Ly adjustment of the

;hxottle valve as the differential prassure rises across the test apecimen.

%‘ After each incremental addition, cbservation of the differential pressure gage
' will indicate stabilization of pressure drop. Each addition will cause an abrupt
increase of pressure drop followed by a slight rise as the contaminant sattles

into the filter medium. After stabilization occurs, the next incremental add
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d.4

4.4.1

4.4.1.1

4.4.1.1.1
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is made and this process is repeated until the desired amount of contaminant

" im injected or the desired differential pressure is reached.

After sach incremental addition of ccntaminant and stabilization of pressure
differential, record the amocunt of contaminant added, the time of addition, the

flow rate, pressure drop and temperature of the test f1luid.

Net Pressure Drop
The net pressure drop of the filter medium is determined by subtracting the

"tare" prassure Arop at the specified fluw rate from each of the gross pressurs

drop readings cbtained in 4.2.
Tranmiasion Test

Test Variations
The test nay he conducted by continucus sampling of fiiter effluent or intex-

~kittant sampling.

Continuous Sample

As shown in PFigure 1, a sampling port and membrane filter holder is located
downstream of the teat specimen. During the entire tolerance capacity test, a
continuovs sample of cffldant f£luid is witadravn and filterad through the in~

place membrane filter. The detailaed operational procedure iz as follows:

4) Establish flow through the system at tle desired flow rate with the test
specimen installed. Open sampler shut off valve.

b) With a 3.0 micron or finer merbrane filter installed in the membrane filter
holder at the sampling port, begin flow through the membrane filter of at
least 50 ml per minute. Provide a container at the downstream side of the

"membrane filter to collact the sample effluent. Control sample flow rate

by means of sample flow control valve.
¢) Conduct contaminant tolerance test in accordance with paragraph 4.2,

d) At the conclusion of the contaminant tolerance test, remove the membrane
filter holder from the system md examine microscopically in accordance
with the procedure of SAE ARP 598 to determine the largest particle trans-
mitted and/or the particle size distribution of the sample.

e) Record largest particle and/or particle distribution, flow rate, temperature
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4, 4.1.2

4,4.1.2.1

total time of test, test £luid, total volume of sample, and type of
contaninant used.

Intermittant Test .

The test. is begun as in step (a) of ¢.4.2.1.1, except that flow. through the

sampler is started 10 to 15 seconds prior to the first contaminant addition

and sample flow is stopped one (1) minute after each contaminant add is made.

a)

b)

Q)

a)

®)

-

Witk membrane filter installed as in step (a) of 4.4.1.1.1, establish

system flow at desired rats and cpen sampler shut-o'f valve.

10 to 15 seconds pxior to the first contaminant add, open the sampling
£1 ¢ control valve and begin sample flow through the msmbrane filter at
50 mil/minute minimum.

Nake £irst contaminant add.
One minute after tha first add, closs sample valva.

Open sample valve 10 to 15 xeconds prior to each successive contaminant

add and cloae one minuts after each contaminant add.

ROTE: If contaminant is added at approximatsly one (1) to twe (2) minute in-

£)

9)

tervals or Lf a continuous addition system is uded, the sample valve

may be left open throughout the entire test.

Remove tho filter membrane holder and examine microscopically for largest
perticle size per SAE ARP 598,

Racord largest particle siza, test fluid, flow rate, number of contaminant
adds, temperature, total weight of coﬁtaninant added, and type of contaminant
used. '
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DEVELOPNENT OF A CONTINUOUS CONTAMINANT ADDER

1.0 INTRODUCTION .
the section on contaminant tolerance tests in . volune I, the typical indus-

of opening the system at some point upstreas
"glug" of contaminant and by sanipulating
As this method re-

As noted in
try method of adding contaminant consists

of the test 3p§ciaon. adding a preweighed

allowing the contaminant to mix with the flowing fluid.
impractical for use with toxic, flammable OF cryogenic

[
A e i
SRR QYT e AN S A 7 Sy S0ty

.

valves,
quires opening the systea, it is

i £luids.

tnder this contract, a device was developed which continuously adds dary concaminant .at

a consistant and controllable rate to a flowing fluid i}aton. Continuous addition pre-

4
’z . cludes the necessity of opening the system to a
{ tasts to be conducted with cryogenic systens.

closely represents conditions

a4 increments of contaminant and there-~

by allows contaminant tolerxance Further-

more. the smooth continuous injection of contaminants

existing in actual 2luid gystens.
s : 2.0 DESCRIPTICN AND OPERATION
: The contaminant adder assexdly

speed DC motor (1) operating th
it advances the shaft (7) which is threaded into a fixed cylin-

shown in Figure D-1 functions as follows. A variable

zough a 115 VAC speed control rotates the coupxihg (9).

As the coupling rotates,

der assembly (8). As zhe shaft (7) rotates and advances, the piston (3) also rotates

and advances thereby forcing the contaminant placed above the scraper (17) forward. By
the shagt (7) also turns the sleeve (28). By thus rotating

means of a pinmed assenbly,

the contaminant is advanced while zotating. As

R the shaft (7) and the sleeve (28),

the contaminant contacts the wedge (19), it drops into the vertical hele of the body

.(14). Limit switches (11) are provided to preclude shottoming out® of components in

The mount (25) attaches .the body (14) and internal components to -

eith.r direction.
rovision to assure that

amber wall and also provides & secondary sealing p

- the vacuum c¢h
piston (3) or sleeve (28), the leaking fluid

if leakage occurs past the seals of the
phere by means of a line from the mount (25) thr
as leakage of gas from the ullage

%ill be vented to atmos ough the vac-

uum chamber wall. This is a safety feature only,
evel to zise and wet the contaminant. A special tool was

chamber can allcw the liquid 1

T designed to facilitate removal of the piston (3) and sleeve (28) assembly at the end

of the test run. The tool also assures that no contaminant will fall out during removal.

The principal feature incorporated into the contaminant adder dssign is the relatively

long vertical hole in the body (1) which saorvas as a controlled ullage compaxtmant. Its

gunction is to maintain the contaminant in a dry condition throughout the test.
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3.0

rtgux§ p-2 shows a simplified schematic diagram of a typical "blow down" system using
the continuous adder. Prior to beginning the test, shut off valve #1 upstream of the
addar and the flow = control valvs and ahut off valve #2 downstreanm of the test speci-
men are closed. The gas port in tﬁo adder is then pressurized to. resexvoir pressure.
At this time, only gas (helium for cyrogenic testing) is contained inthe system between

the shut off valve and the downstream flow control valve.

¥ith the isolated contaninant addor pressurized to system pressure, the gas pressuriza-
tion shut off valve upstream of the adder is closed and the fluid shut off valve #1 is
opsned. No flow occurs, az the system is at balanced pressure. Shut off valve #2 is
oponed and the flow control valve is siowly opened allowing fluid to enter the adder
below the ullage chamber. Back pressure is maintained with the flow control to avoid
expansion of the gas in the adder ullage chamber, and flow ia set to the desired rate

with the flow contrel valve. The adder motor drive is energized and the test commences.

As contaminant is added, the pressure aifferential across the test specimen rises, and
the flow control valve gradually cpens to maintain the set flow rate. The £low contxol
valve is not essential to. the teat.'al flow rate cen be controlled by manual manipula-
tion of valve #2. It is essential, however, that all flow adjustments be accomplished
very slowly to avoid a sudden drop in pressure downatream of the adder which will in

turn ciuse the gas in the ullage chamber to expand and be lost in the £fluid stream.

IRST PROGRAM

Tests were conducted on the prototypse assembly by measuring the amount of contaminant
added by weighing the sub-assembly composed of items 3, 12, 13, 17 and 28, first

eapty, then with AC Coarse Dust compressed into the bazrel of item 28. After the test
was terminated, the agb-asaembly was again weighed. Subtracting the post-test weight
from the pre-test weight provided an accurate means of determining the total amount of
coataminant addition. Table p~1 shows the weight of contaminant contained in a fully
loaded injector. The injector was emptied and reloaded ten times. A 0.25 inch diameter
rod weighing 10.8 grams was used to tamp the contaminant into the unit. Liéht compac-
tion was achieved by using the weight of the tamping rod alone for compaction, whereas

heavy compaction could be felt. The tests indicated a high degree of repeatability of

injector loading.

Further tests were conducted measuring the amount of AC Coarse contaminant introduced
into the system by the assembly. The contaminants were observed to be &continuously
introduced. At 15 pgecond intervals, readings were made of the weight of contaminant

dqpositea on a pan balance. Table D-2 presents the data and Figure D-3 shows the
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TABLE D-1
REPEATABILITY OF DIRT ADDER INJECTOR LOADS

Weight Of Deviation
: Injector ¢ Dirt Net Load From Avg.
Test No. ng ng

1 18,3174 . -5.4

2 18,3228 729.9 0

3 18,3228 729.8 0

4 18.3156 722.7 7.2

S 18,3319 739.0 +9,.1

6 18.3250 73201 *202 1
7 18,3255 732.6 +2.7

8 18,3235 730.6 +0.7

9 18,3303 737.4 +7.5

10 18,3130 720.1 -9,8%

" Compaction: 10.8g with 0.25 diameter rod

Weight of Empty Injector.= 17.592¢9g
Average Load, mg. ® 729.9

* Maximum Deviation, $: 1.3
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TABLE D-2
CONTINUOUS CONTAMINANT ADDER LOAD. RATE TESTS

Test Run Number
1 2 3
% Dirt | Accum | Dirt | Accum | Dirt | Accum
.§; Time, | Add, Add | Add, Add Add, Add
| . sec ng ng ng mg mg Rg
-t
ok - =
B 0 0 0 0 0 0 0
i 15 13.6 | 13.6 | 47.6 47.6. - -
30 67.9 81.5 | 62,5 | 110.1 76.2 76.2
45 80.6 | 162.1 49.4 159.5 54.4 130.6
60 68.2 | 230.3 | 63.8 223.3 64.7 195.53
75 71.2 | 301.5 SzZ.7 276.0 47.6 242.9
90 72.6 | 374.1 8.3 | 334,3 64.1 307.0
108 68.0 | 442.1 52.6 386.9 53.9 360.9
120 68.9 | 511.0 56.9 | 443.8 61.7 422.6
135 71.8 | 582.8 S0.7 494,.5 52.6 | 475.2
150 63.7 | 646,5 58.9 5§53.4 59.8 535.0
165 - - 55,0 | 608.4 | 48.6 583.6
180 - - - . - - -
183 | 152.0 | 798.5 - - - -
186 46,5 | 654.9 - -
182 . 83.1 666.7
|Tota1l Run, sec. | 183 186 187
Total Add, mg. 798.5 ) 654.9 666.7
Average Add Rate, mg/sec 4.4 3.5 3.6
Compaction Heavy Light Light

T

- o
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contaminant addition plotted versus time. The greater compaction affects the rate

of contaminant addition, but doces not change ths linearity of addition.

It can be seen that a&s much as 800 mg of AC Coarse contaminant can be continucusly
added in approximately 3 minutes. duration when operating the motor at 3.8 rpm. This
exceeds the normal contaminant weight used in most contaminant tolerance tests and

should be adcjuate for any future tests using the same screen area.

Since these tests sﬁowed an excellent degree of repeatability, & micrometer was incor-
porated into the drive ghaft to permit determination of total contaminant added by
reading the stroke of the piston. This provides an cptional meang of determining total
contaminant added. The preferred method would be to merely time the coperating duration
of the test run and refer to Figure D-3, or equivalent, to read the corrasponding accumu-
lated contaminant. Since contaminant teolerance tests usually are run until a given

(e.g. 50 psid) pressure drop is achieved, the duration of the test is recorded as the
pressure drop across the medium rises. Alternately, the output signal of the motor rpm

and a differential pressure transducer can be connected to &n X-Y or strip chart recorder.

The device was installed witQ associated piping into a large vacuum chamber and shipped
to the NASA White Sands Test Facility for use in contaninant tolerance tests with cryo-
gonic fluids. Figure D-4 shows the continuous contaminant adder assembly installed in
the vacuuwm chamber with the associated plumbing attached. All components shown were
assembled and shipped with the vacuum chamber te NASA WSTF for cryogenic testing. The
schematic srrangement of the cryogenic test equipment is shown in Figure D-5. Additional

tests were conducted at WSTF, but the results were not available at the time the contract

was completed.
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